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ABSTRACT

This thesis presents the adaptation of @ multi-comnuter
real-time executive, MCCRTEX, to a tareet environmens
coasistinz of & set of INTEL £6/12A sinzle board ccmputers
ir a MULTIFUS back vlane. CP/M-86 is hrought unier the
coatrol of MCCRTEX, and mechanisms are implemented tc
orovide access to the MCORTEX supervisor from Digitel
“esearch’s PL/I1-86 larguage system.

Initially CP/M-8€ 1is operating the syster of micrc-
cormputers in a multi-user mrode. MCCATZX and user processes
are loaded from CP/M-86 files. Use of all CP/M-2€ functiors
is retained and MCCRETEX can te used by PL/I €6 compiled

applicatiors proarams to do multi-processinz.

P
PO I I D

e el
[ NP R,




DISCLAIMER

Sore terms used ir this thesis are registered tradamares

nf commercial oroducts.

occarrenze 09 & trajdemark,

thesis will b%e listed d»elow,

traiepark:
1.
INTFL
iS3C zg/122
ISIS-11
=28€

~

2. Jigzital Fesearch,

(]
'd
[§ 3]

/M-26
1-

PL/

(]
(D
()]

[}
[&]
3
|
mn
[s)]

INTTL (Corporation,

Rather than attempt 0 cite each
all trademarks appesrinz ir this

£9llowinz the firm holdiing the

Santa Clara, Califoraia
MULTIRUS

INTFLLEC MDS

PL/M-8E

Pacifi~ Grove, Califorria

LINK-E8
ASM-EE
. RS
. fccession Eot_-”_ ,1
TNTIS  CRART f !
Ut Es TRD .] :
aargenneesd T
anlFiertli e ae
tntretutics/
Avallabilit s Cod o
' I.L‘,vail [ SaliVIRYS
gt | Spastar
'ﬂ' '] | |
5 n enme b - -
Vg
! ’ﬂ:.':_.'




TABLE OF CONTZNTS

I. INTRODUCTION . . . . . .

A. GTNFRAL DISCUSSION . . . . .
3. BACKGRCIND . . . . .+ . . .
C. STPUCTURE OF THE THEXESIS o e e
IT. IMPLEMENTATION MODITICATICN ISSUES
A. DESIGN CONSIDTRATIONS . . . . . . .

txt

SHEAZED RESOURCES . . . . . .
C. PIOCESS INTEGRITY e e e e
D. INTEFPROCESS SYMCHRCNIZATION . . . . .
E. DELETED FUNCTIONS e e e e e e e e
ITT. SYSTEM ARCHITECTURE
A. SYSTEM HARDWARF . . . .. . .. . . . .
B. OPEEATING SYSTEMS e e e e e e e e
C. USER PECCESSTES C e e e e e e e
I7. MCOMT3EX LOSDFE . . . .+ . .« . .
. XCRF.OPS / XKORE.TRC . . . . . .+ .+ . .
B. ¥OrKZ 45 CMD FILE . . . . . .« . .
C. OPFRATION COF THF MCCATIX LCATEZ .
V. PL/1-£6 COMPATIRILITY. . . .
A. THF SUP®WAVISOR o e e e e e
2, PL/I-E& PARAMETER PASSING CONVENTIONS . . .
C. PL/M FEZENTRANT PARSMETER PASSING
D. GENFRATING MCORTEX PROCESSYS USING PL/I-g§
VI, CONCLUSIONS . . . . . .+ .« + « .+ .




‘,_'.‘ﬁ_‘,'—~_'_~_ﬁ.7.>“._'._mx L ——— . AR A S v e e B e e e Bes e e e acane o

APPENDIX & ISIS-II TC CP/M-Q€ KC:T TAANSTER PECCIDJxT . 52

PPPENDIX R MCOZTEX UNDFx DDTEF .

APPENLCIX MCORTTX LCADER SCURCE CCDE

(]

APPENDIY D G&TE MODULE SOURCE CODE

RPPENTIX

133

APPENDIX F LINKR6 INPUT OPTION FILES
APPENDIX

(%]

<
]

APPENDIX

APPENDIX I SCHFDULER & INTER:UPT HANDLEZ SOJZCE CODE . 1

APPFNTIX

Cq

o

CES e e e e e

I

=y

LIST OF “EFEER

INITIAL TISTSTRUTION LIST

LIVEL I MCORTEX SOURCE CODE

GIOBAL DATA BAST AND INITIAL PRCCESS COT'E . 1

. . » . . . 57

s e e e e €8

DTMONSTIATION PIOGRAM SCURCE CODE . . . . 75

LEVFL II MCORTEY SOURCE CODE o e e e S

. . . . .

N
m

W

......

~



LIST OF FIGURES

IMPLEMENTATION ENVIACNMENT .
MEMOrY ALLOCATICN . e e
PL/I-36 MCDULTS

PL/I-26 DPARAMETER PASSING . . .

PL/M PETNTRANT PARAMETER PASSING

NariAecs o e Be S By BN

>



LIST CF TAZLZS

1. SGLOBAL MFMORY . . . .+ « .« v . e . e e 1€

2. MaP TFILF e e e e e e e e e e e e 44




I. INTROLDUCTICN

A, GENIRAL DISCUSSION

Trkis thesis presents the adavptation cf a kerrel,
real-time micro-computer based multi-orocessor operatina
system, called MCO2TEX, tc¢ allow simultanecus user access to
the CP/M operatingz system as well as to MCCRTEX. User
proeram develorpment using Disital hresearch’s PL/I-£6
laneguaa2 systam is supported.

Improvement in micro—processor éapabilities, ard
performance, comtined with continued reductions in haerdware
cost portend the development of powerful, relative-
inexpensive micro—-processor systems. Continued <succes: n
VL31 techrolczy aprlications in parallel with development o°
appropriate ooeratineg systems will produce systems superior
i1 many resgectse to cormputers developed using current
mainframe techroclogy. Systems of processors éllow for
rraceful degradation under fault conditions and for
distritution o¢f the system, enhancire survivability in
hostile ervironments. Further, parallel processing allows
increased throughput and response time, and ir real tire

application «can guarantee successful monitoring at high

sample rates and densities, without conflict.

A suceessful multi-prncessor system must control

sequencine o0f inter-indeperdent processes anil access to

12

'-“:.‘_.‘.' IV I s W
YL W S R A A




- . . v P TTTy—. M Ao el e o0 5 G AP Bas fie s AEn Jbvs dbes Jbw fen e dtme Jun db e eme b

linited resources. For efficiency it must opravide the
cortext cwitchirg neressary for multi-processing on
individual processors. Additionally, conflicts arisinz from
sirultaneous multi-preressor acecess to common memory mist te
minimized without degrading throughput. This should te
accorplished at a reasonatle cost and in a manner that
allows as many Drocessors as are aecessary to achieve the
iesired Adesgree of concurrence and roobustness.

The pursose of this thesis is to advance the development
of a real time multi-processor system within the ocverall
2osls of the AFGIS weapors system simulation project. These
goals include the demonstration of the operatings system on
romrercially available, 1inexpersive, gereral purpose micro-
comouters. The system shnuld reouire minimum development of
hotr rardware and software., To the maximum extent possible,
custom develospments should te completely general in rature.
ir pursuit of these goals, MCCRTETX is confizured to execute
in conjunctinn with a commercially available operatirg
system, makine the functions of both systems available to
user programs., Additionally, mechanisms allowirng user
rroeram Jevelooment within the framework of a commercially

avallable lencuage system are provided.

R, BRACKG=QUND
The ALGIS weapons system relies on the four-processor
AN/UYZ-7 mainframe computer for real-time procescing of

larze amourts of data concerning target detection and

11




discrete or carn overlap ¢n voundaries that are multiples of

18 bytes, 2evendinz on seement register values,

The 1S3C3€/12A provides serial I/0 throusgh an INTEL
%2514 USART, parallel I/0 through an INTEL 82854 PPI a&and s

broal ranze of interrupt control throuzh the INTEL 8225914
PIC. MCORT®X operates using irterrupt 4. The interrupt is
senerated vie output to paralilel pert B, as proposel by
Perry [Ref. 5: po. 65 to €3]. Both the hardware and

software 1implementations are exactly as presented by Perry.

-
-
pu

. OPERATING SYSTFMS

A copy of MCOPTEX resides in each precessors local
memory and 1s a distributed part of the address space of
eack local process. tdditionally, GL0B*L memory is
accessitle to MCORTEX to facrilitate irterpracess
syncnrorization. A system interrupt under MCCARTEX control,
ir conjvnctior with interrupt flags maintained irn GLOEAL
memory, prevides communication initiation betweer real
Processors. Upor receivine ar interruot, eacn processor
checks ite flag 1ian GLOBAL memory to Jdetermine if the
interrupt is intended for a process in its local memory. If
rct, the Drocess executirg at the time of the interrupt
rontinues. Otherwise a call s made to the M™MCORTEX
scheduler ard the highest priority ready process 1s given
rontrol of the CPU. For communication between processes in

a common local memory, ro interrupt is issued, a call to

the scheduler is made directly.

25
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presently used wirine option excluvdes off board access to
lacal RAVM, Diffarences between memory access tima2s at the
first two levels are nesligibdle, bat memory accesses
involving MULTIBUS require a minimum 25% iacrease in access
time.

The high performance, general opurpose 2@86 micro-
processor base of the iSEC86/12A contains an Execution Urit
(RU) and a Bus Interface Unit ‘3BIU). EU furctions are
supported by 1instruction fetches ard operand reads and
writes conducted by the BIU. The BIU can stack instructions
in an internal RAM to a level of six deep increasing =U
efficiency arnl decreasirz bus idle time.

The £3f has elght 1€ bit zeneral ©vpurpose registers,
fonr being byte addressabdle. The remaining four are
primarily pointer registers, but can be used as
accunulators. Addditionally, the 8886 has four segment
registers, an instruction pointer register and a flaeg
register w4ith nine status bits.

I segmerted one mega-byte adiress space is provided for
by the E&3FF micro-processor. This 1is accomplished by
combining the 16 tits c¢cf each segment register left shifteq
four bdits, with the 16 bits of an associated gpointer
register unshifted. The resulting 22 bits form a ophysical
address, For aay ziven segment repister value 64k bytes of
memory can bte addressed through manipulation of the pointer

register alone. The B4x byt~ memory spaces formed can be

......................................
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ITI. SYSTEM ABCHITZCTURE

A. SYSTEM HARDWE!RET
This implemertation of MCORTEX is based on the INTEL
SPCR3E6/124 single ‘toard comgputer usinz a MULTIBUS tbteaecx
plare. Specific, detailed irfecrmatior pertaining to botk
trese components is availabdle in [Ref. 31 and [Ref. t). The
MCLTIRUS alsc¢ connects two memory extensions {into the
syster. A 32X extension 1is used as common memory for
interprocess commrmunication under MCORTEX and for CF/M mul:i-
user sysiem rontrol. A €4K extersion provides additioral
memory required to operate the PL/I-26 compller andi other
utilities mnot constrained to execute in the 64K of memory
loral to each processor. Additionally, & bubble memory
system and a hard disx system are available nn MULTIEUS. A
secord hard disk system is accessed through the parallel
part of one SBRC. Figure 1 is a representatior of this
confizuration with two SBC s shown.

The 1iSBCB6/12% pnrovides a three level hiera~chical ©bus
structure. At the first level, the 2286 pracessor
communicates through the on boari bus with up t» 4K of ROM,
with <serial and parallel I/0 ports and with the dual-port
bus. Cortrol and access to local RAM is provided by the
second level dual-port bus. The third bus level, the

MULTI?US interface, provides access to the MULTIRUS. The

22
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vointer. (This irformation 1is stored in GLOBAL memory.)
Third, since each rrocess was unigquely identified by 1its
stack segment register, MCORTEX functions 4id not need to
identify the process they were resvonding to when using the
scheduler The scheduler simply stored state information at
the MHase of whatever stack segmert was active wlken the
schediuler was called,

The ac<sumption that each process used a differernt stack
segneat value 1is nct completely general, and in fact was not
true for oprocedures compiled and linxed under the Digital
Fesearch PL/I-36 lareuage system. This conflict forced
changes in the ccatext switching mechanisms of MCOATEX. The
entire stack vpointer {SS and SP registers) is now stored in
#LOBAL memory, and MCCRTEX functions making use of the
scheduler must 1indicate (in the Processor Tata 3egmert

Table, PRIS) which virtua: processor they are servicinz.

E. DELETRD FUNCTIONS

Furctiors ©previously available under MCOLTEX include
OUT$CHAR, OUTSLINT, CUTSVUM, OUTSDNUM, INSCPAX, INSNUM, and
INSDNUM. With CP/M-86 uvnder the control of MCORTEX, these
utility functions are redundant and have been removed.
Yowever e version of MCORTEX with these functions
1acorperated has been retaired for troutleshootinz purposes.
The monitor process incorporated by Eliprefelter has also

been remnved in light of the availability of DDTS6.

21
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of pertadbility. The rontext switchine routines in MCOETEX,
includiag the virtual processor scheiuler and tae iaterrupt
nandler, are th= only pertions of the MCCRTEX core written
ian ass2mtly language. Another decision motivated ty the
speed imperative assumed that each virtual orocessor swned a
stack for stering state information. This decision was
followed ty another assuming that the cstack sezment pointer
for each s%tack was different. Tris allowed a bootstrap like
context recovery. A search tnrough the virtual oproncessor map
identifies the highest priority ready process. Virtual
oressor mat information included the process stack seegment
valae, This value was retrieved, and subseauently used tc
retrieve three additioral pieces of ©processor state
information, Cffsets zero, two, and four from the stack
segnent were used to retrieve the process stack pointer
value, the process stack base pointer value, and a return
type indicator. Recovery of the stacik state allowed
recovery of the entire state of the virtual processor, ard
orocessing could continue,

This context switching method has many advantages.
“irst, once the stack segment of a prncess has been <=stored
in a krnowr, retrievabdble location, 1t never needs updating.
The base of the stacx remains fixed, and access is

controll=sd through the ccntents of the first few bytes at

the base nf the stack, Second, 1less space is required to ﬁfﬁ

store the stack segment than to store the entire stack

latalSay




always assiened to the highest priority ready virtual
orocessor on each board regardless of which syzachronization
fvnction envoked the scheduler. Before using B8DVANCE or
AWAIT, an event count must b2 created wvsirz CREATEISTVC.
Consumers an+ producers then communicate using the agreed
upon event count. The current value of an event count car
be Jdetermined through e call »n 3EATD, The functions of
CREATESSEQ and TICYXET are as discussed earlier, bdut witk
troader applications,

MCORTFX handles two types of context switchine. The
first type results when control of a CPU 1is relinquished
throngh a MCORTEY function call. Under thes2 conditions the
ralling process is not halted in the midst of some tasik, but
at a place 'convenient for the process. Some sutset of the
processors registers contains all reaguired state
information. MCORTEX assumes this subset includes tre DS,
IP, ¢S, SS, S?, and B? registers. #Additionally, a "normal”
return indicator 1is saved. The second tyve of context
switching resul*s frem an interrupt. This switchineg assumes
nothirg, and saves the complete state of the process being
irterrupted as well as ar ‘interrupt’ return indicator.
This recognition of two switch types makes context switchirnge
faster for the more common rormal’  return.

Yarly 1implementers of MCCRTSX considered the <context
switchinz overhead auestior in detail. Their solution =ave

areater importance to the issue of speed than to the 1issue

19




If the resovrce 1is not busy, the process will receive

immediate access, otherwise the process zives up the CprPU.

C. PFOCFESS IXNTYGRITY

The desiszn of MCORTEX relies heavily on user cooperation
for preocess integrity. The supervisor controls access to
the MCCATFY functions, but even this is a software control
ard will not withstandi malicious assult or catastroohic
tfailure. MCORTEX is targetted at embeddel systems
applications where malicious assault 1is not expected.
Protection from catastrophic failure reaquires hardware
protection not presently in the system. The low cost of
micro-compruters however, allows for redundant ‘tack up

systems wnich caean 1imit the affects of catastrophic failure.

D. INTERPRQOC®ESS SYNCEFRONIZATION

Procese synchronization is accomplished u-der MCOETEX
through the furctions ADVANCZ, AWAIT, and PREZEMPT, These
synchronizing primitives are supported with the functions
CRFATESEVC, CRFATESSEQ, RTLD, and TICKET. Consumer
processes use  AWAIT to ensure that data they regquire s
ready. Producer processes use ADVANCE to irform consumers
that rew data has been ccmputed. PIEEMPT is used by cne
process to directly ready another process. This oprirmitive
s for activation of high priority system processes of a
time critical nature. A call on a synchronizinz primitive

may, or may nnt result ia relinguishing the CPU. The CPU is

1€




locx, 1t 1is eiven sole access to the common tus for one
irstruction cyele. During this cycle, the process makes an
exchange of the value in a register (conteats 77F) with
TLCBAL¢LOCK. The processor then examires the contents of

the exchaage register. If the register now coatains zero,

(ol
w

the processor is graated access, if not, the process repea

the procedure uyntil a zero is obtaired from GLOBRALSLCCK

Reczuse acress to GLC3AL memory is controlled by MCORTEX,
waits should Dbe infreouent and shor® 1ian duration. when
relinquishing the software lock, the process merely sets
SLOEALSLOTK to zero.

Jsers have no access to GLO3AL memory, however MCO«TEX
provides for user control of shared resources through Adata
L.eld in GLCRAL memory. Sequercers, located in the sequencer
table section nf GLOBAL memory, are used to provide a tura
takirg mechanism, Fach shared resource 1is assigned a
corresoonding sequercer. Wwhen processes require a resource,
they reuuest a turn through the supervisory furction call
TICKFT, svecifyins the avplicable sequencer. TICKET returns
a8 number indicating the <¢allers turn at the required
resource, This 1is similar to gettinz & turr numdter at a
barber shobp. TICKET advances the sequencer value in elobal
memory So that surceeding recuests receive higher numbdbers.
The process reguesting the resource then makes another
supervisory rall, this time on AWAIT, oprovidirz toth an

identificaticn of the resource and the process turn numoer.

17
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logical organization of this shared resource (see the 1last

four »azes nf Aopendir B for actual locations.). Access to

OFFSFT MNEMONIC TYPE/INIT FEMAFYLS

7 GLOBALSLCCK B 2

1 NES PPS B 2 Number of real processors

2 NRSVPS iMAXSCPU) ) ) Number of virtual processors

"one byte for eac* possidle
C?U, MAXSCPU curreatly = 12)
12 HDWSINTEFLAG(MAYECPU)
P X Yaraware irnterrupt flae ‘orne
for each possidle CPU, MAXSCPU
currently = 12)

22 TVENTS 2 1 Number c¢f events
TVCSTRL(127) S Tvent count table

23 T7CSNAMT B TE Fvert count rame

24 VALUE W Z Tvent count value

2€ TEREAD 2 F Tvent count thread

427 CPUSINIT ) Log in CPU number

4724 STQCUENCEZS )] Number o¢f sequerncers

SEQSTABLE(12@2) Sequencer tabdle
425 SEQSNEMT X Name of segquencer
426 SEQSVALUF X Value of sequencer
VPM{MAXSCPU * MAXSVPMSSCPU)
S Virtval processor map
{MAXS$CPU currently = 1¢,
MAXSVPMS4CPU currently = 1¢)
Virtual processor ident.
Virtual processor state
Yirtual processor priority
Count awaitei
Stack pointer register
Stack segment register

' Nty

725 VPSID

726 VPESTATE

727 YPSPFIORITY
P28 FVCEAWSVALUYR
730 SPSFES

732 SS3%REG

1725

& ¥ ® 0w
S < D D bd

B - byte W - word S - structure X - not initialized

GLOEAL memory 1is controlled throueh the combi-atior ¢f a

hariware tus lock, and a software locs {GLOBALSLOCX) located

ir GLORAL memory. When a rracess sets the hardware bus

16
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I1. IMPLEMENTATION MODIFICATION ISSUES

4. DESIGN CONSIDERATICNS

In a real-time system, multi-processineg on a sinezle
processor decreases orocessor idle time. A multi-procecssor
configuration extends the ranze of this economy and provides
opvorturnities to expleit parallel and pipeline processing
technioues tnat further enhance overall system goals.
Careful corsideration must be giver to control c¢f shared
resopurceas, vrocess integrity, interorocess synchronizatior,
methods of context switch initiation, and context switchirne

overneacd.

3. SFARED RESCURCES

The most importart shared resource in a multi-processor
environment is common memory. MCORTEY relies on a
hierarchical ©bus structure to limit the requirement for
access to ccrmon memory. Each »rocessor has local memory,
addressable without access to a shared bdus. 4 process
ex2cuting 171 1scal memory makes demands on the common tus
enly to pass computed data tc external processes, or when
MCORTEX functions are used. Related prccesses with high

intercomminiration rates should reside in the local memory

of 3 single vprocessor, thus avoiding high common bus usage.
To perform its functions, MCCRTEX sets up a section of

commor memory called GLCBAL memory. Table 1 shows the

18




retaired.Chapter III details the architecture of the MCCRTEX
environmert, highlightires interactiors between the hardware,
CP/M-28 and “MSORTEX.

Crapter IV presents the MCORTEX 1loader, discussire
considerations given to alternative methcds for 1invokirnz
¥CCRTEX.

Crhapter V explains the interface providied between PL/I-~
2E ard the MCORTEX supervisor. Procedures necessary to
successfully create MCCRTEX virtual processors are
d1iscussed.

Chapter VI summarize the current state of the system,
points ovut problem areas, and mak%es suggestions for future

research and testing.
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and executior accomplished via download throuztr a serial

“ _ link to the tarzet hardware,.
The goals of this thesis are to:

1. Ering the powerful, highly portable functions
of the CP/M-86 operatirgz system vunder the control of
MCCRTEY. This will provide rapid expancicn of vser
capabilities withirn the res*rictions imposed by the non-
reectrancy of CP/M-26 utilities. Using MCGRTEX functions, .
control of ancess to CP/M-56 can be selectively applied
depending on the contextual requirements of the applicatiorn.

2. Sever the link with the development system, and -
provide a simple, convenient method of creating the MCOrTEX
environment, This should include user program and MCORTEX
loadire, transfer of control to MCORTEX, and mechanisms for
return of control to CP/M-€6.

3. Provide access mecranisms ¢to the MCOELTEX

supervisor compatidble with Digital ~research’s L/1-86

vy

language system, allowing user programs to be developed in a

high level, partabdble language.

C. STRUCTURT CF TYT THESIS

Chapter I discusses the overall direction c¢f the AEGIS
weapors system simulation project and the place this thesis
holds in accomplishing project 2sals.

Crapter 1II addresses the 1issues which resulted in

changes to MCORTEX as implemented by Klinefeiter, and

presents an overview of the MCORTEX functions




acquisition. & project at the Naval Postgraduate School
seeks to demonstrate that a system as complex @s 3EGIS car
be <controlled more economically, with improvements in
graceaful degradaticn characteristics, and without
performance loss wusing a distributed system of micro-
computers. The project reguires identification and
implementation c¢f an applicaole hardware ccrnfiguratiocn,
ievelopmernt of a snuitatle operatiag system, duplication of
signifizart real-time functiors of the LEGIS weapons system
and incorporation of valid simulation proce<sos for test and
evaluation ¢f the total system.

The INTEL 1iSEC E6/128, a sirzle bYoard micro-computer
tased on the 16 bit INTZIL 828€ micro-processor, was selected
as the system hardware base. Initial desigr ¢f an operatirg
system specific to the INTEL iSEC 86/12A was completed 1in
1932 and 1imrglementation was accomplished in three Naval
Posteraduzte School thesis in 139&1 and 1982. The second
thesis in this series written by Cox [Ref. 1] simplified the
desizn of MCCRTEX to more sueccessfully address security and
rverhead 1issues in the real-time embedded applications
targetted by the project. Cox also added a supervisory
layer to the architecture, simplifyine access and enhancirs
security. Klinefelter ([Ref. 2] expanded and generalized
Cox’s work. All implementation to this point was done or

the ISIS-II development system, with multi-processor test

12
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Access to MCORTEX 1is throuzh the supervisor at the
outermost layer of the MCORTEX four level structure
discussed by Klinefelter [Ref. 2 : pp. 44-48], Due to
incompatible jarameter passing implementations ir PL/M-86,
ard in PL/I-88, code allowing PL/I-8€ access to the MCORTEX
supervisor has been developed. This 1s discussed fully 1in
Chapter V.

Also resident in each local memory, 1if reguired, is the
C?/M-B6 operating system. In this corfiguratior the full
rarge of CP/M utilities, [Ref. €} and [Ref. 7], is available
to the user. Additionally, developrment of user processes can
make use of any ¢f the bhroad scope of commercially available
products compa*tidble with CP/M-SE. Flgure 2 gives a
representation of the locations of the system code. The
iiaeram includes the locatior of DDT-s6 as required for a
debuegging session. Also depicted are the locations of the
MCORTEX / MXTFACF loaders. Durine load, 1loader memory \is
not reserved, ard care must be taken to ensure that a CMD
module”s code or data section does not overwrite it. It is
permissible, however, to include this memory as part of a
module stack or free space, since these structures are
developed at module runtime when loader functions have Dbeen
completed,

C. USE? 220CESSES

User processes may be located in areas 1indicated in

Figure 2. fdditionally, if CP/M-86 wutilities are nrot
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reguired, memory reserved for CP/M-8& may hold user
processes.

Descriptions of processes in memory are provided to
MCCRPTZX through CREATESPROC. This MCCRTEX function gives
tre process a unioue identification numbver, priority, stack
{SS and S? registers), next evecution address 'CS and IP
registers), data seament (DS register), and extra seament
(7S register). MCCRTEX establishes the process initial
context usineg this information to create a virtval
processor. The virtual processcr exists as & combination of
data, btoth in GLOBAL memory, and in each process stack. When
exeruting, the virtual processor becomes identical with the
real vorocessor state. Relinovishine the CPU forces the
virtual processor again into GLO3AL memory ard the process
stack.

Special effort has been made to accommodate processes
created under PL/I-86 and linked using LINK86. The inaternal
architecture of such processes reouires some consideration.
LINXS8E corcaternates all PL/I-B6 code seazments 1into one
segment. The same is donne with data segments. Thus, PL/I-
86 processes consist of a series of contizuous code seaments
fnllowed by a series of contiguous data segments.
Additionally, at run time PL/I-E6 routines create a stack
following the data area, and a free space following the
stack. The resultineg ©process configuration is shown in

Figure 3.
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Acecess to all data areas resulting from a single 1link,
is refererced to a common data sezment. Stack pointers are
referenced to the stack segmert register, ard free space
pointers to the extra sezgment reeister. Additionally, some
PL/I-86 runtime routines assume the contents of all three
sezment reeisters (DS, sS, £S) are {identical. This
assumption disallows process stacks with wunique stack
segments, and was the motivation for modifications to
MCCRTEX discussed in Chapter II. For the demonstration
programs J1.CMD and DZ2.CMD (ippendix E) PL/I-86 generated a
default stack of size 402K bdytes. This area was subdivided
to provide a 122H byte process stack aréd a 2ECH system stack
in the case of D1.CMD, anrd two 1204 byte process stacks ard
a 1C2E bdyte system stack in the case of D2.CMD. The
@ncunentation for PL/I-26 [Ref. € : p. 2.91 describes
m2chanisms incorporated in the PROCEDUXE statement to
specify the size of the runtime staclk, If these mechanisms
function as described, all process stacks can be contained
within the area allocated to the runtime stack. Otherwise
process stacks can te constructed follewing the free space.
This area would be unprotected by normal CP/Y CMD file
memory mararerent functions, ard its use would reguire extra
care.

The MCORTEX CAEATESPROC parameters include the absolute
location of process start, stacxkx, and data. For this reason

it 1is advantageous to locate processes absolutely when
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lirking. LINX86 provides such an optior [Ref. 9 : p. 7.6],
however, the A3SCOLUTE option is applicatle to the entire CMT
file created and canrot te used to distridute the file nor-
contiguonsly in memory. Also, experience has shown that the
required code seemert address must te placed in the data’s
ABSCLUTE declaration. Further, the code segment ABSOLUTE
declaration must hold an address lareger than the sum of the

value placed in the data ARSCOLUTK declaratior ard the size

-
. of the data segment. This velue seems to have no effect on
the 1location of the file but, too small a value will cause
an error when the file is loaded. See Appendix F for
ot exarples of link option files trat produce correct results.
MCCRTFX processes may be linked together as PL/I1-2¢
_ proceduvres allowing sharine of PL/I-86 runtime routines or
4

may be linxed individually. Separate prncesses require more
memory due to replication of PL/I-86 support routines,
however, great care 1is reaquired with shared routires as
PL/1-26 runtime routines are not reentrant. Further, CP/M-
. €6 sutroutires are neither reentrant nor replicateabdle. 1I/C
: functions, therefore, must be viewed as shared resources and

access to them strictly controlled.




IV. MCORTEX LOADER

£. FXORT.OPS / KCRE.TRC

During development the MCOFTYX executive was assigrea to
the file ¥KORY an? was accessible throuzh the INTELLEC MDS
system. This file <contaired a1l the multi-processcr
sperating system functions, the initial GLOBAL memory, the
supervisor, the {interrupt vector, ard various low level
furnctions not accessible to the user. To execute MCORTEX 1t
was necessary to download KORE and user processes to the
tareet system, disconnect the traasfer catle, connect the
tareet system terminals, and pass coatrol to ¥OrE on each
Processor. See ([Ref. 2: Appendix &, F] for a complete
description of the prccess. The XOEE.OPS and XOKE.T2C files
leaied by the MCORTEX and MXTRACF loaders respectively, are
derived from the orieinal ZOkE file with changes as
discussed 1in Chapter II. additional chanees were made to
compact the KORE.OPS file, and to relocate the INITSMCD for
simpler, more CP/M-6€ compatible loading of user processes.
Aprerdix A details the procedure used to produce KOKRE.CPS
and KXORZ.TRC from KORE. Further discussion will use the
terms YOXE and MCORTEX tc mean either KORE.OPS or KORE.TEC
and MCOKRTFX or MXTRACE respectively. When this

peneralization do0es not hold, the differences will be noted.
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Currently the MCORTEX environment can be established
under the CP/¥-88 operatirg system. Control is ther passed
to MCORTEX automatically, and user vorocesses are created in
the user initialization module. Control can be passed dack

to the CP/M-E6 operating system if applicable.

B. KCRE &S CMD FILF

Establishment of the MCORTEX environment throueh
invocation of ¥XORE as a command fille is not feasidle for
several reasons. First, iaterpretation of CMD file headers
assures earh CMD file to be cortiguously ronstructed. KORE
is not. Second, KORF memory reauirements ianclude an
interrupt vector. The C?/M-86 memory management system does
not allow lnading of command files into the interrupt vector
space. Third, the data segment for the initialization
modcle deperds upon tre amount of executable code gzensrated
bty all processes linked with the module ard is not static.
The data segment reglster ini*tial value must be passed to
FORE after processes are loaded. Fourtk, ¥XORE 1includes
3LOBAL memory, which should be loaded only once, while KCSE
must be loaded 1into each processors 1local memory. An
additional consideration is the simplicity ard flexibility
cained when KOFE and user processes are loaded via the same

mechanism to produce the MCORTTX environment.

33

1
"
PRI
N




C. CPERATICN CF THF MCCRTEX LCADER

MCORTEX.CMD s an executable file unier the CP/M-86
operating system, Invocation of MCCRTEX without XCRE.OPS on
the default irive results in ar error message and return to
CP/M-26, MXTRACE reaquires KORE.TRC. The loader announces
that it 1is on lire, and requests an entry to indicate
whether or 15t GLOBAL memory should te loaded. Only the
first processor activated should load GLOBAL memory.
Sutseoguent 1l1ads of GLOBAL memory would destroy data 21eeded
try erecvtinz oprocessors. If no initial load of GLORAL
merory is made the re_ults are unpreiictable,.

KOFE is immediately loaded with or without GLOBAL memory
as directed. The load is accomplished using CP/M“-C€
functions, ©but does not use the CMD load utility. Instead,
XORF 1is read in and positioned block at a time as reauiredi.
The interrupt vector i1s not maintaired as a part of the XORE
files, but is generated within the loader itself with moves
iirectly from loader data memory to the interrupt vector
space.

KORE 1load 1is followed by a reaquest for a process file
rarme., The 1loader expects at least one file name to be
entered, ard results are unpredictatle if one is not. User
processes are loaded using the CP/M~86 CMD load utility, and
user processes must be CMD files. The entire file name must
be entered 1including the three letter extension, After

loaiine the first ard subsequent user files, the 1loader
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reguests another file name. To exit user process loading, a
return with no preceding character should be entered. The
last file entered must corntair the initialization module, as
*he data segment register value of this file is Adetermined
ard passed to KOTE.

Completion of user process loading causes control to be
passed to MCORTEX. MCCRTEX initializations are performed,
including creation of the IDLE and INIT processes (also
MONITOR with MXTEACE), and the user initialization process
is entered. Operatior after this point is determrired by the
user Dprocesses, An  ADVANCT on the 1initialization event
count ‘FF’ by any process will halr all processors,
returningz them to CP/M-86 cortrol. The demonstratior
programs in Appendix E end with a PREEMPT call to the INIT
process. This is only to demonstrate the operation of
PPEEMPT and, 4in fact, due to rmultiple declarations of the
INIT o»rocess causes only the first processor activated to

returr to CP/M-86 control.
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V. PL/1-26 COMDPATIBILITY

8. THEER SUPERVISOR

KCR® is written in PL/M-86, and reauires calls made to
the csuvpervisor to meet PL/M-C8 parameter vassing
corventicns. Turther, the supervisor reguires four
parameterse with every ~all regardless o¢f tae functior
invokel. To meet vparameter passing reguirements, and 1to
hide details of the supervisor implementatior, a trarslation
mechanism between user calls and the sunervisor is reocuaired,.

The first parameter expected by the superviscr is a byte
value 1indicating the fuaction reaquired. Followinz the
furction code should be another byte, a word and a poirter.
The formel parameters these actual parameters represent are
iifferent fer different function calls, and in seme cases
the values passed are not used at all. The sudervisor usecs
the funection code tc determine which parameters are
applicatle, and simply iznores the rest. It is inconvenient
ard unnecessary for the user tc provide unneeded parameters
or to rerember whichk function codes bhelovz to which
functions.

Two files (see Appendix D) are provided to mitigate
1ifferences tetween simple wuser <calls and sugerviscor
regiirements.  The file GATEWSY.PLI should te ZINCLUDE’Q in

all preoarams making calls on MCO2TEX functions. It declares
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the MCCETEX functions as ENT:Y values with attribdute lists
matchinrz tre parameters expectesd r*y SATEMOD. Note tnat
entry leclaraticns reserve memcry sSpac2 for the parameters
cspecified. Tack user process must have separate memory set

aside for these function calls to avold conrurrency ornblems

o

in F87%MOD,

GATSMCD,0RJ ({or GAT®TRC.CRJ) should be linged with all
vser rrocesses. It provides the object co?e recessary t¢
convert user calls to the format expected bty the supervisor,
includireg addition of furnction codec, and vaddine of calls
with extraneous varameters. ZATEMOL uses no variable Adate
sezment of its own, and simoly makes moves fror uvser data
areas to the user stacxk. Thic< encures that. s» lcag as ths
vser data areas involved are urshared, GATZMOD is reenrtrant.

Ncte that all parameters irn the GATEwWAY declarations are
RITIE) or PIT(18). PL/M has two unsigrned 1irteger data
tvp=es, 3YTE and wWCRD, that are used extensively in ™MCCITEX.
There are ro correspcrdine data types in PL/I-2f, and BIT(Z)
and FIT!16) are the closest available substitutes. Ia
YCCRTEX processes it is scmetimes corverient to adil twe
PIT(1€6) avmtars, Urnfortunately, mathematical computations
rr BEIT(16) values are not supported in PL/I-85., This set of
conlitions necessitated the development of the functioan
8342FIT1€ included ir GATEWAY. s the name irpli=s, this
function adis two RIT(18) parameters as unsignedi integars

and returrs the result as a 3IT(16) value. If a carry 1is
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oreduced, it is ignored, and the result returned will, of

course, be incorrect.

B. PL/I-26 PARAMETTR PASSING CONVINTIONS
Parametars passed in & PL/I-26 procedure call are

accessed via an a-ray of rpointers [Bef. 17: p. 1&8.1]. 7The

4]

lccation of the pointer array is provided to called routines
threugh a pointer in the ©BY reglster, Usirg register
indirectiocon and indexine, pointers tn actual narameters are
lcaded inte system pointer registers. Parametoar values car
then te ranipulated as reaquired, Fizure 4 is a
fiagrammatical representatior of tke parameter passing
structure that might be estatlished bty PL/I-55 for a call or
the MCC:TEX supervisor.

£11 ©RBIT(1f) values returred to user rprozrams by tre
GATEYCD, either as a result of a call to ADIL2BIT1E or as a
result of calls to the MCORTEX functiors RTAZ or TICYET, ars
returned in the BX register. This is the convention followed

ty 378€ bdased PL/I-86.

C. PL/M REENTRANT PARAMTTFYR PASSING

£11 MCCARTEX PL/M-S6 routines are reentrant. The ASH

m

&
rogutines lork ut interrupts durine execution so that
reentraacy is not an issue, In particular the MCCZIEYX
sugervisor 1is reentrant. This 1is the only XO0,F module

accessible to user processes,
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DDTE6 all are resident in the SBC memory ard in the 32X
shared memory toard.

D. Usire DDT86 commands, reposition the parts of KOZE
required so that the code can be saved into one file. Dats
necessary tc determine the initial locations of the ccuie .s
fourd 1in KCRFT.MPZ2. The DIT86 instructions used for the
current KORE.OPS and XOFE.TFC files follows:

*%% KCRE.QPS *¥*x*

MBB2:2 ,LFF,480:0 %% Move, starting at address BR3¢:2,
DFF tytes of code (main part of KORE) ‘o new start address
48¢:7.

M439:2,8¢,562:8 ¥%*% Mgve, startinz at address 132:2, &7
tytes of code (initialization module) to new start address
€€0:¢ (following main part as moved above;.

ME?94:7,68F,568:¢ *%* Move, starting at address E7Q<4:7,
6BRF bytes of code (GLOBAL =emory) tc new start aldress 562:0
(followinz initialization module).

WKCRE.CPS ,48€:9,153F %%  Write to the derault diskx &
file called KORE.OPS starting at address 48¢:¢ ard
containineg 153F tytes.

%% KORE,TRC *xk

M433:2,25,C68:0 ¥%* “ove, starting at address 439:9, 2%
bytes of code (initialization module) to rew startirge
address CFS:? (followine main XORE code).

MACP:¢,18FF ,4329:0 *%%* Mgye, 'starting at address AC?:¢,

1AFF tytes of code (main KORT -+ initialization mcdule) to
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P. Whea the 1interrupt light #2 lights o021 the froat
yarel, press space dar on the console device.

¥, Reset the becot switch ty pushing the lower part of
the switch.

F. 1ISIS-II will announce 1itself and give the -

prompt.

Iv. LOA&D MCORTEX

A. At MDS console, type SBC861<CAI>7,

R. IF "®CONTROL*  appears, SBC was not able to set its
taui rate. Press RESET on MULTIZRUS frame and try again.

C. If 'RBad TMD5 connection' appears, you will not te
atle tec continue. Check connectons. Make sure diskette is
not write protected. Push RESTT at frame. Try again.

D. S3C861 will arnounce itself and prempt with =

T.  Type 'L KOR®ECcr>'. wait for ". . At this doint the
¥O2E module has been lcaded irto the SBC memory, and into

the sharedi memory board.

V. SAVING XORF TO CP/M-8€ FILE

A. leaving the SBCBEL1l process active on the MDS system,
disconnect the PS232 J2 connector at the SEC, and conrnect
the terminal prepared earlier.

B. 4t the newly connected termiral type '3FFD4:4<cr ',

The CART will not echo this entry. Aespond to the ~ues that

follow as reanired until CP/M-£6 {s up.

C. Now enter DDTES. At this point XCRI, CP/M-36, an1
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II. POWE”? CN PROCETURES

A, Turn the power-on key to ON position at MULTIRUS
frane.

B. Press RTSFT rear power-on key.

C. If needed apply power to MICROPCLIS nard disk.

D. Apply power to RFMEX disk systenm. After syster
settles, put START/STOP switch in START vosition. Fallowing
a lengthy time-out period, the rEADY light on the fr-cny  of
the RFMEY disk system will illuminate, and the system is
ready. Alternately, the ETSET button on the MULTI3US can be
pressedl three times, with a smell time-out for the system t»o
settle each time. FPollowing the third buttor push, th=s
READY on the front of the REMEX disxzx system will illuminate
as before.

E. Insert the boot disk into drive 3.

F. Apply power to the CRT.

G. Put the Bubble Device RUN/BALT switch to RUN.

2]

Power up the MDS disk drive.
I. Power up the MDS terminal.

J. Tvrn power-on key to CN at MDS CPU.

ITI. 3CCT UP MDS
A, Place disxette with executatle modules and SeC861 in
drive 7.

E. Push vopper part of boot switch in (It will remain in

that position).

C. Press reset switch and then release i*%.
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APPENDIX &

I. PRE-PCWER-CN CHECKS

8, SBC configured for C?/M-86 c5ld boot is ir MULTIRUS
0dd slot and no other clock master SBC 1is instaliled.

B. 3Bubdbble memory is in MULTIBUS.

C. REMXX contrcller is 1n MULTIBUS, and ovproperly
connected to REMYX drive,

D. If MICROPOLIS hard disk is to te used, ensure that
it is connected to clock raster SBC.

E. Ensure 32X shared memory module is installed.

F. Connect FS232 transfer cable between J2 on SBC, arnd
247¢ baud CET port of the MDS system. If this catle has g
‘null modem’ switch on it, set it to ‘null modem .  This
transposes wires 2 and 3. The switch may alternately bte
marked ‘computer to computer and computar to terminal .
Set to "computer to computer .

G. Connect ary CRT to the 963¢ taud TTY port of the MDS
system. Ensure CRT 1s set tc 96¢C bvaud.

H. A CRT will bte comrrected to the SEBC after the loading

=
n

is completed, anrd should have an RS232 catle hooked to t
serial port. The CET connection should lead tc a flat <ZE&
wire ribbon and J2 connector so 1% can eventually be hooked

to the SBC s serial port.

.‘:.._:.\
5¢ e
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outside their assigned data segments. Firally, 2EGIS syster
processes a1l real time input simulation processes should bte

adapted to the MCORTEX environment, and performance

measurements made.

49 L

RO ‘.\‘ A AN )

=t .
.

B . - - . S
N et e
At s atatalataNMatial




As noted earlier, neither CP/M-86 nor PL/I-2€ runtire
routires are reentrant. Sharing ary section of code frow
et ther system in a concurrent environmeat reguires care an<
proper control of access to sharedl code. Ir many instarces
this can be accomplished throuzh application of MCORTEY
functions. When proper seguencling thrcoush PL/I-86 runtime
routines cannot be guaranteed, processes using shared
rcutines must be separatéd, and multiple links perfcrmed.
This produces @ copy of the runtime rovtines fcr 2ach linged
group of modules. Since processes not linked into the same
CMD file 20 not share common data structures, communicaticn
between the modules tecomes more complex. PL/I-8E uses
sixteen bit pointers, and has no tuilt ir mechanism to
transfer data outside the data segment assierned to the
lirked module,. This deficiency also advarsely affects *he
comnunication through common memory of vrocesses on separate
SBC s.

Future research with MCORTFX sheould investigate thre
problems discussed adove. Testing of the system usineg more
than two SBC s should bte cornducted. Investization of the
relationships ©between MCCRTEX prccesses sharing sections of
PL/I-85 and CP/M-88 code must be conducted, ard the bhest
mears of controlling access tc shared4 code deterrired., If

possible, this should te accomplished in a hish priority

system orocess that I's transparent to users. Some convenient

mearns must be provided to give processes access to merory

49 o

Tt e e e .

e e T T T e T T T e
PR I IPSLEFSLI N, P il W2 I YBRT T SV Tl Tt Rel Wal¥ |




VI. CONCLUSIONS

The principal eoals c¢f this thesis were met. MCORTTEX
has ©been integrated i1nto a selected ervironmert to vprovide
multi-processirg and multi-processor cagadbilities. dssets
available under the CP/M~EF€ ogcerating system have been mads
available to MCORTEY processes. tlso, development c¢¥
MCORTEX processes in the high-level languaze PL/I-8€ has
been proviied for through reentrant gateway transformations
tetween PL/I-86 calling structures and the structores
expected Dby the MCOETEX supervisor. Pregrams have teen
written to Ademonstrate that each of the MCORTfrX functions
can be used from within a process written in PL/I-86. Two
versions of the operating system kernel have teen prodiuced.
Ore version, found in the KORE.TRC file, retairs all
dilagrostic cues of the development versiorn, primitive 1/C
functions, and the MONITOR. The second versior, fourd ir
the XORE.CPS file, has these items removed.

No testine of the system, except to monitor the prcrer
operation of the demonstration progrars, has bren
accomplisked. The demonstration programs have teen rorun
successfully using two slave SBC s and using the master S3C
and one slave SFC. The loader program scometimes will not
accept 2 file name without the drive prefir. N¢ pattern to

this behavior has teen otserved.
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The MAP fijle also contairs maps of the irdividuail

modules 1linked intn the CMD file, These mave onroviis dste

or

k]
Y

abou*t locations of code ard data segments withinr the 1a
cede and data seaments summarized in the seameats section.
The bezinnire azddress of each module is givern. This offset
represeats the IP value for that varticular madule.

With all varameter values determined, the iritializatiorn
vrocess must te recompiled, and all processes rolingesi., The
resultine CMT file can be executed ir the MCCITZEE

environment.
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can te determined ty perfcrmirng ar executa®les icad c¢f tae
rrocess TMD  file vunde~ TTTEE. Values displayed by TITe€
irclude the (S, anrd IS rezister values. As m=anticned
earlier, it {is reouired that the DS, SS, arl TS resister
values be equal for proper operation of same FL/I-85 rurtime
routines, ¥xcept under sve~ial carefully consirjered
circumstarnces, programmers should ensure that this is the
case. The remairing two parameters are ctoirter vallues
¢btainable fror the link MAP file,

The first section of the “MAP file gives a summary of all
ccde ard data segments included in the assoclated CMD) file,

Several data sezgments are listed in orier of their

sccurrence in memory, from lowest affset to hilghsst ffset,

ST AT

The range of the last entry gives the last aidress offset
occupied by any data segment. Eigher address offcete <till
withir the memory svace of this CMD file are assizned teo
stack and free space structures by PL/I-86, with the syster
stack vprecedireg free space. The 3° valuwe reauvired bty ths
TREATE  PROC function can be obtained ty addine the <ire of
the stack reauired to the last offset occuried %Yy 4ata. I¢
annther MCQ2TEY orocess stack is reguired, 1its SP can te
ottaired by addine {its size to the S? of the previous

Drocess. The system stacx can be divided as neressary by

continuine 1in this manner. The total number of ©bytes

soccupied by MCOITEX process stacks should not =2xceel ‘*re

numter o5f btytes provided ty PL/1-26 for the <ystem stacw. IR

el e
o ‘et te® . .
alatatatel



21z7
2ece

AeD2
vece

(QRrZ:2095-C1RP)
(PQCR:215C-2217R)

[QA7Q G120 -22RB)
(QAC2:221C-C21F)

=ap for module: LOG_ON

map for module: GATTM/T

3

'
S
[
!

Mapn for file:
Segments
Lenzth Start Stop 2liern
2CE3 {2200 :72¢5-2CE7) YTV
?EC4 {Qeer:2102-25C3) WerT
2021 '@2¢0:PEC4L-0ET4) WORD
2213 (P20 :CEFE6-AEFE) WOERD
202% (2027 :2EFA-2727) WORD
z@a2 Q200 :0728-2729) WORT
22729 (Qe2Q:¢720~-7732) WOo=D
2022 {QPBP:2734-373EF) WORD
g21® (@P2e:€¢72C-2756) WOFD
2003 @A20:278E-2751) WORD
geze (2200 :7375C-g782) WORT
782¢ (223 :37€2-3749) WCED
Sroups Sezmeats
CGROUP COTE
TGROUP DATE ?2CONSP
2CNCOL 2FILAT
70NCOD SYSIN
map for medules INIT
P21% (2222:20905-2022) CODE
721 (4e¢@:20107-2122) DATA
map for medule: MCDEMO
2¢72 (2002 :2023-2334) CODYF
Qe39 12722@:0122-313A) DATA

CODE
TATA

CODE
DATA

DITRC.C™D
Comb HName
PUR  CCI®
PUR  DETH
COM  7CCNSP
COM 2FPBSTX
coM  TFPE
CCM  72CNCCL
ceM 2FILA°
cCoM  TFMT
CCM 7ZEBUFY
COM 2CNCOD
COM  SYSTIN
cOM  SYSPLIMNT
?2FPBSTK
2FMTS
SYSPRINT

(@]
—
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wn
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PARAAP ISR SRR AT A SR P ITY



courts and seguencers, as well as processes. After all

o~

‘F

t=3

initializations are performed, an  AWSIT "F4,°2221°:%)

shoull be executed, This puts all ini-ializaticn precesses

1

or. a common reserved event count thread. &n &DVANCE! "FT E4)
by any process will return all preecessors te CP/M=36 rontrel
fassuming CP/M-86 is resident locally).

MCOATSX precesses are written as parameterless PL/I-HF
orocedures. Frecution of CREATS PROC functicns in tre
initialization module establishes a virtual processcr for
each vprocess, and sets all precess states to readv. The
AWAIT call at the end of initializations forces a4 scheduline
to take ylace. The highest oriority virtual yrocessor will
te granted access to the real orccessor. TFurther scheduling
is controlled by user processes usirz MCORTTIX furcticrs.

Parameters required by the CRZATE P2CC functlen include
values unknown to the programmer until after all oprocesses
have teern compiled and lirnked. This requires that Jdummy
values he orovided for the first compilation ard linkine.
Links should re performed with tae MA? command option
selected, as this orovides information relevarnt to user
oracess definition, A partial MAP print out for the Ti
demonstration vrocess is shown irn Tabhle 2.

CRZATY¥ PROC has eizht parameters. The firet two are
precess  ldentificaticn and prrcess priority. Thes=s are
artitrary 3IT(8) values assiened by the vrozrawmer. Four

rtrer pararmeters, the CS, TS, S5, and ES reesister values,
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1 value, ani some runtime routines expect this relationship te
i] te m™aintained. To overcome the <consequences of these
- . copesire positions, the gate modules push the ES resister
- onto the stack on entry, and pop it bvefore return tc the
callirneg routine. ¥From the standpcint of user prnecesses, th= o

FS register velue is unchanged during MCORTEX calils.

D. GENEZZATING MCORTEX PEOCESSES CUSING PL/I-26

Proceiures written in PL/I-£6 tecome MCORTZIX processes
via execution of CHFATE PROC functions. MCOTTIX precesses,
though writtea, compiled, and linked as PL/I-8¢ pvracsdures,
are distinct processes. Each reguires tne state of the
orecessor to be orepared by the MCORTZX exacutive orior t9
every entry into the process. This 1is accomolishes b
transparently when making MCCRTREX function ~alls.
Procedures in a MCCRTEX process car be accessed from withirn
the ©proness normally, however, a MCCRTEX process must te
entered thrcugh a MCO3TEX furnction call, and never throucsh a
PL/I-5€ procedure call. 8lso MCORTEY processes can De lirked
into a single CMD mcdule or carn be developed as segarate (™7
mecdules. In the first case orocesses may share common PIL/I-
26 runtime routines as well as CP/M-3€ utilities. In tre
seconi case PL/I-£6 runtime routines are not shared, tut
CP/M-8€ utilities, if used, are still shared.

MCCRTEX currently expects an initialization module to be

located starting at 24392F. This module is the first ciser

process executed, and can »bpe used to creats 1user 2vent

.
42




T —

rr—'TVrT_’rf’vT

| PRE-CALL !
| STACK |

UNUSED BYTE

BYTE PARAMETER

UNUSED BYTE

BYT BYTE PARAMETER

WORDS WORD PARAMETER
TWO BYTES
FUSHED

4 By

PTR CALLER

POINTER PARAMETER
FOUR BYTES

RETURN ADDRESS
FOUR BYTES

— ]

CALLER DS

TWO BYTES

PUSHED
By
CALLEE

CALLER EP
TWO RYTES

FIG. = L 7™M REENTRANT
FPARAMETER FPASSING
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/M-€€ reentrant orocesses expect parameters to Gte
passed on the stack ir the order they appear irn the
vrocedure declaration. PEyte values reouire two btytes cn the
stack even though only one byte ccntains usatle informatiorn.
Parameters are followed immediately on the stack by the rall
zenerated return address. The called process stores the
callers 78 and B2 reglisters or the stack, anqa estadlishes
its own S and BP values. Access to varameters 1s via an
irdex referenced tc the called process EP value. Figure 5
is a 4diagrammatical representation of how & stack 1S
structurel following a call to GATESKFEPEL,

GAT¥MOD and GATETRC toth act as translat~rs of user
calls 1irnto formats required by the MCCETYEX and MYTEACE
supervisors respectively. The only difference in the two
fate medules is the address of GATESXEEPER ir their
assoclated ¥XORZs. Using the EX regzister 1linkx to retrieve
data, they ©build the starck structure expecsted bty the
supervisor module, supplyire function codes ard padlirz wner
reaquired. They then make a call cn GATFSK®TEPT ., If the
call 1is to 334D or TICK®T, =space is reserved c¢r the starx
for the returred value. This value is PCP’ed into the 73X
register before 2xiting to the calline process.

The zate modules provide one additional service, KRCRE
functiors 40 not guarantee the intezrity of the E3 rezister.
PL/I-26  in  OPTICNS (MAIN) initializetions, however,

establishes the ¥5, SS, and DS resicsters to be of =2oual
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new startine address 439:7.

ME?Q94:2,6%F,439:1E22 %% Move, startinaz at address
E794:¢, 6BF bytes of code (5LORBAL memory) to new starting
address 439:1B2¢ (following initialiaztion module).

WKC3E.TRC,439:¢,21C¢2 #%% Write to the default disk a
file called KORE.TRC starting at address 433:¢ ani
containing 21C2 bvytes.

NOTE: The main KORT module, the initialization module,
and GLO3EL memory are located to separate parts of the S2C
by the MCORTEX loader. The system used requires that tnese
modules te saved into the file in 122 byte blocks. Further,
ary chanege in the number of 128 byte blocks occupied dy each

must be reflected in the MCORTEX loader code,
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PRSP LP LU AL T4

When troubleshooting MCOARTZX processes using ILTa6, it
is important to realize that DDTEE breax points are
implemented as 8086 commands writter at the locations 1ir
memory selected as break points. If 'DDTS6 MCCRATEX ' is
executed, the MCORTEXY system will te 10aded under thre
cortrol c¢f DPTES. If an attempt 1s made to ex=cute the
loader code to a bdbreak point inside 3 user moduvle which 1is
still to te loaded, DTT=2€ iastalls the breax oniat commani
as directed, ©but this command will be overwritten when the
user code 1is loaded. The code will esecute through the
interded %reak point, and the desired result will not te
achieved.

To enable break points within user processes, execute
'DDTEE MCORTEX ' as before. Now set a break point inside the
MCORTEX loader code, ©but after KORFE and the user processes
have beer loaded. The loader will now input KORE and user
modules as directed, ard TDTS86 will break inside the loader.
At this poirnt further bdreak points within LORT and user coyd=2
car be successfully set, and will not be overwritten.

Tryine to use DDTE&6 on PL/I-8€ code car be very-
confusing as the 80S6 code produced is not familiar. use

the MAP function of the LINKS8E linker to &ive yourself
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landmark addresses as you traverse the code. The MAP file
2ives you tesirnine aidresses for each of your vyprocedures
and each of the runtime modules provided <ty PL/I-R2€.
Similar information is found in the MP2 files fcr XOFE code.

when tracing code, wuse a hierarchical search. Use 2o
instructions with ©break points, or individual trace
instructions to execute small sections of code at & time.
Break points should be set just past the next call to e
executed. When a failure occurs, you will have bracketez
the possitle code causing the =srror. If the error is wittin
the cell, simply trace into the call one trace sta2p, list
the cnde ard proceed in the hierarchical manrner usel before.
Note that Yyou must be mindful of jump instructiors in the
execution path. You may have to trace several btytes of c¢ode
to ensure that the execution path ircludes the Dbreax
address. This vrocedure will zet you to the errart code with

the least amount of tracing.
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APPENTIY ¢

MCOETEY LOADEF

This file when assemtled produces the MCCRTEX loader.
The 1loader when irvoked from CP/M-86, gives an indication
that it is on line, and then askxe if GLCBAL memory is tc U=
loaded. The first CPU entering the MCOFTEX ervironment
should load GLCBAL memory, all others should not. The la<t
oprocess loaded on each SBC must contairn the iritislization
routine containing all create process functions. This file
contains code that is conditionally assembled to ~rreate
MXTRACE. The valuae of MCORTEX in the code controls which
module s produced, ard the rame of tre file produced ~ust

te chanzei py the user,
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§ e ek e e e dostete sloole el sk skl e sl e e sl e 3 et ~****:s:f#'$*$**"x»*¢n/
.* MCOP'I‘F}' / MXTRACE File TEX/TEC.t88 “owe 12 Fed 84 ¥/
;*.._____._______--__-...______._ e e o e <+ o e ___..._=‘.=/
3* This programr loads the MCGRTEX operating system from %/
¥ disk irto the current CP/M environment. The systan )
+¥ memory space is reserved usinz CP/M memsry maragement ¥/
y* fuactions. Since INITIALPROC must be over writtea by */
+*¥ the user INITIALPROC, the memory it occugles is not */
1* reserved. The portions loaded irto the interrupt */
t* area and into shared memory (ie. GLOBALMODULE) are ir */
'* areas not managed by CP/M end are thus protected from */
i * user overwrite when using PLI CMD files. Conditional */
¥ assemblies allow assembly of either MCCRT®X or MXTRACEX /
¥ depending or the value assizned to MCCHRTEX at the %/
1* beginring of the code. Nine such conditicnal */
1* assembly statements are included. */
§ 3 sl olee e desjene odeoje Ve e Ao oo e e e ke Ao e 7 <3k e st e o el e sk e e sa e e >:=*=‘.t*=:<::<***=:=****=‘.=/

DSEG

ORG Q029031
$%%% MCORTEX / MXTRACE SELECTION sexssioeaesokskorse sse s s s neas s e sk x5 /
MCORTEX FQU 1 s¥*% SET TO ZIRC FCR

$¥%%x MITRACE, TC ONE FCR
} ¥¥% MCORTEX

;*** ADTRESS CONSTA\)TS e Se e i ok e iz 32 oK 240 3R 3 e e A A 2 oe ML e vie e 32 Ve e g Ky >’<".<**/
FCE FOU @05CH y*%% FILE CONTROL
FCB_NAME EQU ¢esDhEB sx*% BFLOCK
FCR_EXTENT EQU 0¢68F
FCB_CR EQU @07CH
INT ADD CS ¥QU 92111 s*%% INTERRUPT CODE
INTRPT_GFFSET EQU 0@33H PR SEGMENT AND
IF MCOETEX .
INTRPT_CS EQU @CEBH ;¥%% YECTOF
TLSE
INTFPT_CS EQU 2C21H yanar 1 pese (~~—-
ENDITF
e PURFE NUMBER CONSTANTS *****************#*************/
EIGHTF X TQU 008¢H
IF MCORT®X
NUM_KORE_BLOCYS EQU ¢@1CH
ELSE ,
NUM KORE_BLCCKS FQU Y235H yHegl 2 a3y (——---
ENDYF ) .
ASCII_2 EQU ‘@
ASCII S EQU ‘9’
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3

L

ASCII A ECU ‘A7
£SCII 2 ECU “Z2°
COLON EQU ‘¢’
SPACE EQU ° 7
PERIQOD ECU °.°
CR FOU @@eeDdd
LF ECQU 2CQAH

s ¥%%E CONT2QL TEANSFEP CONSTANTS **************************/

IF MCORTEX

ZOFE_SP EQU 2¢872L

KORE_SS_VAL TQU 2C7ed

¥CRE _DS_VAL FCU @CEQH

TLSE

¥ORE_SP EQU CC¢FFE FREss B gapd (————-
¥CRE_SS_Val EQU 2C3e" saHsr 4 #pss (———--—
KORE_DS_VAL . ECU 2Co¢H yEHEE 5 gazd (——-—-
ENDIF

3 ReRF cp/» FUNZTICON CONSTENTS *************#***#***#*******/

CP¥_BDOS_CALL £0U 224

SYSTTM_FRESTT FOU AC2RE
CONSCLE _OUTPUT EQU 00¢2F
EE4D EQU PPPAH
PRINT_STRING EQU 2e29H
OPEN_FILEZ TQU PO@FE
PEAD _SECUTNTIAL EOU 2¢14E
STT_DMA_OFFSTT EQU 221K
SET_TMA_BASF TQU ¢033H
ALLOC _MEM 43S EQU @728F
FREE ALL _MpMm TOU 223AY
PRC3PAM LCAD EQU ©233§
NOT_FOUND EQU ¢2FFE

P XuX MTSSAZTFS **************************************#*****/

IN_STRING D3 15
RB 16

NO_FILFT_MSG DR “KORF NOT ON DEFAULT DRIVES’
NC_IN_PILE_MSG TB “INPUT FILE NCT CN LESIGNATED DRIVES’
NO_MFMORY_ MSG DR “UNAPLE TO ALLOCATF MEMOLY SPSCF FOR’

TB ~ MCCRTFX$?
FILE_FOZM_FFF _MSG DB “INGOPEECT FILE FOEMAT - T7Y AG8INS’

START_MSG D® °MCORTEX SYSTEM LOADER **% ON LINES’

P_NAME_MSG D® CE,LF,LF, ENTER PROCESSOR FILE NAME: " ,C%,LF
1)
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OBAL_O_MSG_DF C3,LF,LF, LOAD GLOEAL MIMORY?’,
2_Ms3 3m 7YY TC LC#D, "RETUENT TC S¥IP’,Ci,L

CR
1

i PHEE MCORTEX RTLCCATION VARIABLES sodsdskicdeisssor sosumkunnssn /

prE CAUTION k% CAUTION #%% CAUTION *%% CAUTICN ks

$¥%% The following five lires of code should nct he R/
;¥%% separated as this program assumes they will ta2 wxE
: y¥%% found in the order shown. The code is used for #AE
| | y¥%% momory allocation and as a vointer to KORE. HXH
gRuA CAUTION 3t CAUTION *% CAUTION %% CAUTIQN resesakxskskny
YOSF _STLRT DW @C32H jEmE CRUTION
IF MCORTEX
~ XORE1 BASF DW 2BBEGH jR%% CAJTION
" TLSE
TCRE1_RAST DW @ACCH yR#EBE B Aozt (————-
ENDIF
KCAFE EQU DWOrKD PTR KOFPE_START ;%%% CAUTION
IF MCORTYX
YOFEF1 _LENGTH DW 2CECE yE®% CAUTICN
» FLSE
_ KOE1_LENGTE DW J1CUH REEE 7 eafte (————-
. ENDIF
- KOREL M _EXT IR 2 s %% CAUTION
= IF MCCRTEX
a KORE_NAME D3 ‘KORE  OPS”’
TLSE
YORF NAME DR “KOEE TEC® i#4#8 & #r% (——
- ENDIF
ii YOZE2_BAST DW QE794E #%¥%x GLOBLT MEMCRY
] INTERRUPT_VECTCK DWw INTRPT_OFFSET,INTzPT_CS
INT_VECTOF _#DD DW INT_4DD_CS
INIT _CFFSET Dw QQ@RE ;%% INITIALIZATICYN
| INIT_BAST DW 439H ;%% RQUTINE PARMMFTICS
» IF MCORTEX
' INIT DS_S©G Dw @Coar §%=% TCR DYNAMIC ASSIGNMENT
TLSF
INIT_DS_STG DW ecsey (HHfE 9 HERE (mmmmm— e
. SNTIF
. INIT _DS_CFFS=®T DW 2¢68KE i%%%* WHEN USEX INITISLIZATICN
» INIT_IP _QFFSET DW Q@74Hd *%%¥ 35 INDICATED
;*::::_': CCNTSGL T.?ANSFER VA?IABLFS >:=:}<*>::::::}:>;<;;<:{::g.>{:>::::::;::1::',::::::::;:::r:;::'.::;:s;:;:::;:/ {
o 7OPE_SS DW XOFE_SS_VAL -]
o XO0E_TS DW XCRE_TS_VAL :
4
5 -» b
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g Reaek

START CODF SEGMENT sk

MCORTEX_LOADFR CSEG

CALL
CALL
CALL

CALL

MOV DX,0FFSET IN_STRING

MCV

CL2_SCREEN
MCOKTTX LO&D
CLR_SCRTEN

AX

IN GLORSL

CL,3EAD

INT CPM_BDOS _CALL

;***

GENERATE KCRE FILE

GEN_KORF_FC?2:
MOV 3X, 1%
MOV SI,OFFSTT XORT_VANE §iom*
MOV DI, FCF_NAMF
MOV_KORT:

MOV
MO T

AL, [ST+EBX]
[DI+BX], 81

DFC 3X

JGE

s ¥%% QPEN KORX.OPS FILF

OPEM
MoV
MOV
INT
CMP
INE
JMP
PRCC
vev

MOV

;*** RESERVE MEMORY ***$*****$*****************ﬁ**********/

MOV
INT
MOV
MOV
INT
CMP
INE

MOV _XOET

_KCZ:E:

CL, OPEN_FILY™
DX,FC3
CPM_RDCS_CALL
AL ,NOT_FCUND
PRCCESS_¥CRE
NO_FILE
TSS_¥CRE:
pI,e
FCB_C:[DI7,DI

CL,FLYEE_8LL MEM
CPM_RDOS_CATL
CL,ALLOC_MFM_ABS

yek® SCRETN CONTRCL & LCG ON
ESSAGES

HEGR |

s NK

y¥%¥% INITIALIZATICN

* GET LCAD GLOBAL INDICATOR siassdvisiiokssobiist s

Lt - ]
* 3 36 3t
3 3¢

-.,.....
#* 2

g R
3 Xedkd

§ ko
s s

PX,0FFSET KCRF1_BASE

CPM_BDOS C*LL
8L, NOT_FOUND
LOAT _MCOATTX

CONTRCL RLOCK ********************/

CN DEFAULT DISK wdkdkaasokass ol sass /

***ﬂ******$*********3*****#**/

3
M,
w
>

e 2t w¥ 9! a's
1985 3 ),..‘./

AS¥ IF GLOBRAL TO RYT LOADED
GET FUFF=zR LOCATION

C2/M PARAMETE:

FET INDICTE:

MOVE 11 CHARACTERS
POINT TO KCRE NAME
POINT TO FCE ANAMET

GTT CPFARACTE"
STOPE CHAPACTEZ

§¥¥% CP/M PADAMETESR

PRER CDP/M PARAMETER

X% OPEN FILE

;%% FILE FOUND?

pum% FILE FCUND! CONTINUE
y¥%% GO INDICATE FEROY

pREx START WITH ZEC ZERC

yR¥% CP/M PArAMETER

§¥%% FREE ALL MEMORY

jR%% CP/M PALAMITER

yin% CP/M PAIAMETER

s ¥%% ALLOCATE MEMORY

y¥%% MEMORY AVAILABLE?

%% MIMCRY AVAILABLE! CONTINUS
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SCRICA )

JMP NO_MFMORY ALLOC

:::::',:::: LOAD MCORTEX CODE FT Z.AC?H e o Feng sl s el sl sie s el sesyese otk

104D _MCORTEX:

MOY DI,2

MOY 3P ,NUM_KC3IT_BLOJKS
MOVE ¥02T _LOOD:

MOV TX,FCR

MCV CL,READ_SECUENTIAL
INT CPM_BDOS_CALL

MOV TS,70R%1_BASE

MOV CX,EISETE ¥

MOV ST,CX

TEP MOVSE

DEC BP

JNZ MCVE_KORE_LGO?

T prp—

3% 30 INDICATE TFFOR

Henesleseslase s /

y %% SET DEST. OFFSET

y#F% SET BLCCK CCUNT®=
P¥R¥¥ CP/M PARIAMETTER

jRER CD/M DENAMETER

y¥¥% 2EAD IN 128 BYTFS
y¥%®k 57T DESTINATICN SEGMTHT
y %% SET BYTE COUNT

y#%% SET SOURCE CFFSET
i¥¥% MOVE 128 BYTTS

j %% DEC ELOCKS TO MCVE
$%% I® NOT DONE, IO ATAIN

s%%3% LOAD INITIALIZSTION MODULE **************************/

MOV DI,INIT_OFFSET

¥OY DX,FCE

MOV CL,RIAD_STOUENTIAL
INT CPM_BDCS (4LL

M0V ES,INIT_EAST

¥CV €X,TIGETE X

;*%% SET DRST. COFFSHT

j%%% CP/M PA-AMETEZ

A% CP/M PARAMETER

j¥¥ ESAD IN 128 RYTES

;%% SET DESTINATION SEGMENT
p¥%% STT BYTE COUNT

MOV ST ,CX i¥x% SET SOU2CE QFFSET
RTP MQVSE ;¥%¥ MQOVE 125 BYTES
$¥%% LOATDT GLCIAL MEMORY  Hencdesio XeRen 5o e 2 Neue e 3R Xea ¥y 38 e s iesie o sasg 57 5evle /

CMD IN_STRING+1,QE

77 INSTALL_INTFRRUDT
MOV TI1,9

MOVE GLOBAL LOOP:

MOV DX,PCR :
MOV CL,SE%D STCUENTIAL
INT CPV_EDOS_fALL

TEST AL,AL

JNZ INSTALL INTFFRUPT
w0V FS,KQRF2_EASF

MOV CX,EIGHTE K

MOV SI,CX

REP MOVSP

JMP MOVE_3LCBAL LOOP

p¥%% SEOULD GLOBAL 3F LOADENT
;%% IF NOT, SKIP LOAD
y#%¥% gET TEST. OFFSZET

y¥¥k CP/M PARAMETTR
yR#x CP/M PARAMETEIR
P¥%% RTAD 128 RBRYTES
§R%E NC MCOHE TATA?

g¥»® IF NO MOFE, 3C ON

y¥%% STT DESTINATICN SZGMENT
yem SET PYTE CCUNT

y¥%% SET SRC. OFFSET

P¥®E MOVE 125 BYTES

yk TF NCT DONE, TOC AGAIN

p#s INITIALIZE INTFERUPT VECTODP dessetoucicanct sioiodciottniohiciaion /

INSTALL_INTE®UPT:

MOy IS,INT_VECTOR_ATD

MOT DI,

“OV SI,0FFSET INTERRUPT_VFCTOR

y %% SFT DESTINATION SEGMENT
jR¥% SET DEST. OFFSET
; ¥%% SRC. OFFSET
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¥OoV CX,2 yRER 2 WCRLS TO MCVE
'

LEP  MOVS AX, 28X #%% MOVE TWO WCiDS

::}z:::;}: READ I\l A FIL? MA‘ME ;',::{::,‘::;:::::;:::::}:::::‘.:at:;;::::::::;::;::‘,::',:;;::::;;:::::k:::;’:;;:;::::::..‘-:',::',::t::::/

READ_A NAIME:

CALL PROCFSSCR_NAME $¥%% MSG TO INPUT & FILT N2ME
MOV DX,CFFSET IN_STZING gR%% TX {-- BUTFEI LCTATION
MOY¥ CL,EESD %% CDM PSFAMETEX

INT CPM_EDCS_CALL pn¥x GIT A FILT NEME

$%%% SET TCPR DEIVE DESIGNATION #seosiesoois o siosssi dok 3k o s s 5 3% /

CMP IN_STRING+1,Q i%%% ARE THERE MORZT INPUTS?
JE EXIT_RCUTINE_E %%* IF NO, GET GLOBAL LOAD INDICATER

P0P AX y¥%% TAST LCADRD FILE WaS NOT INITIALIZF
MOV DI,2 s SFPT DESTINATION INDEX TC Z3IRO

CMP IN_STRING+3,COLON $*%% IS DRIVE DESIGNATED?

JT SET_DRIVE $%%% IF Y¥S, PUT DRIVE IN FCE

MOV FCB[DI1,DI y*%% SET DEFAULT IRIVE

MOV SI,2 p%® 32) POSIT IN_ST:RING, IS 1ST LETTE:

JS FORM_FCB

SET_D2IVT:
MOV &L,IN_STFING+2
ANT AL,5FF

; GET DrIVE LETTEF
’

SUP AL,4(¢E 0
?

*
#% CONVERT TG UPPER CAST

#% CONVERT TC A 3INARY NUM3UR

%% SET DFIVE

®% LIMIT LINE DRIVE TO A TZROUGH O

MOV FCB[DI),AL
AND AL,2F@H

TEST AL,AL

JNZ INPUT_ERRO=_B
MOV SI,4 s¥%% 5TH POSIT IN_STZING IS 15T LETTEX

p%%% INITIALIZE FILE CONTROL BLOCK s sksseiiiotsiion i /

FOEM_FCR:

MOV BX,2AS j#%% FILL FCB NAME WITH SPACES
MOV AL,SPACF ; Hes

FILL_SPACES:

MOV FCB®_NAME[EX],AL Ak

TEC BX j o
JGE PILL_SPACES o
MOV FC®_CR[DI],DI p%%% Ny FILE CURRENT RECORD IS 2

- ERC
MOV FCB_EXTENT[DI],DI 3**% NEW FILE CURAENT EXTENT IS ZEi~
;%% INSTALL FILT CONTROL PLOCK NAME sk ok /
NAME_LOOP:
MOY AL,IN_STRPING[SI] §%%** GET & CHAERACTER
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CMP
INE
MOV
IMP
FC3_
caLL
mEST
T I
MOV
MO
CMD
JB 9
INC
FCB_
INC
JMD

IXIT
oMP

INPU
JMPF

CPIN
MOV
MCV
INT
cMP
JNT
JMP
LOAD
MOV
MCY
INT
PUSH

JMP

HE 3
HE R
s Feed
3 Rk
§ Huex
3 dkdede
HEE 2
;::c:'_::{:
§ Xexele
§ Tedek

AL,PERIOD j¥sk START TYPE?
FCB_CCNT_1 y %% IF NO, CONTINUE
21,8 j¥¥% IF YES, #DJUST DESTIV+TION
FCE_CCNT_2 j¥¥% AND CONTINUE
CONT_1:
VALID_INPUT s¥%*% CHLCK FOR LETTEF OR NUMRER
AX,AX § R
NPUT_ERXCA_3 § ek
FC3_N:MF[DI], AL k% MOVE CHARACTEFR INTO FCB
AX,SI p¥=3 IS THIS LAST CHARACTzZA?
IN_STRING+1,2L PR
PPN_PROCFSSOR ;¥%% IF YES, LOAD THZ FILZ
TI $#%% IF NO, ATJUST FOX NEXT LEITTEK
CONT_2:
S1 s¥%% AND GO AGAIN
VAME_LOCP ek
_FOUTINE_2:
TXIT_ROUTINT j*%% BRIDGX TO EXIT ROUTINE
T E2BCR_E:
INPUT Fr 207 ;#%% BRIDGT TO INPUT_EF303

OPF\J THE PRCCESSOR WILE ::::1:*::::1::::*:::::::;:::::',::.’:::::::>{:::::’,::;-:‘.::'.f;:::fzzz:;’,:z;:-.{:zj::::/

_PEQCFSSCA:

DX,FCE $¥%% CP/M PARAMETIR

CL,OPIN_FILE sk%k¥ CP/M PARAMETE®R

CPM_BZOS_CALL g¥%% QPEN TEE FILE

AL, NOT_FOUND y¥xx waS FILE ON DISK

LOAT_P3ICGCESSC® y#%% IF YES, GC LCAD THE ?FILE
NC_INPUT_FILE sa3x IF NO, SIGNAL Tz30%

_PECCFSSOR:

LX,FCR® p#¥d 0P/M DPARAMETLR

CL,?20GF4M LOAD yER%% CD/M PARAMETEX

CPY_EDOS_CALL y¥%% LOAD THE FILT

AX yRX% GAVE TATA SEGMENT

DFAD A _NAME y¥%% GET NEXT PEOCFSSOR

STT UP TUT INITTALIZATION STACK esdddesvhsislioksiokiordis: f
CAUTION %%k CAUTIQN %% CrTION %% CRAUTIQN Sedseaoidioss /
This code is hiehly dependent upon Input of PL/I ¥/
CVvD file with CS header first and 4ata header e /
secord. This is the nrormal situvation and should (k¥¥/
cause no difficulty. Also this cnde 1s hizhly Ak /
dependent upor the location c¢f the initialization ¥¥*/
module stack and the location of the DS arndi IP Ak /
values within that stack. Changes ir stack AR/

locatinn or organization should te reflected here ¥/

€64




PHEX CAUTION %% CAUTION #%% CAUTION ¥ CAUTIOQN swssorsmss

TXIT _ROUTINT:

P00 AX $%%% RFCCVIE DATA SEGMEINT
MOV ES,INIT_DS_SEG yE%x POINT TO INIT STACK

¥O0V BX,INIT DS _OFFSFT ;®%¥% POINT TC DS ON STACK
MOV ES:[3X],AX p*%% INSTALL NEw INIT TS

¥C7T DX, O g% SET NEW IP VALUE

MCV EX,INIT_IP_OFFSTT ;%% DOINT TO IP ON STeCK
MOV ®S:[2X],DX y#¥% INSTALL NEW INIT IP

¥07 CL,SET_DMA_RASE $¥%% CP/M PATA4METE}

MCV IX,AX sk SFT BAST PalE

INT CPM_BDCS_CALL $X%% SET TM3 EASE

MO0V CL,SET_DIMA_OFFSTT $%%% CP/M PALAMRTEER

MOV DX,TIGETH K j¥%x GFT OFFSET

INT CPM_BDCS_CALL ;%% STT DMA QFFSET

sk TRANSTYR CONTRCL TC MCORTEX *‘4‘*’(‘**’C‘*>’.<>Z<>i=>.'<*=i‘=i‘>i<320'.‘**330.‘*:{:*/

MOV SP,X02E_S? ;%% YORE STACK POINTER
¥CV BP,SP ix%x%x YCORT STACK 3A3E=
MOV SS,KCRT_SS gEs* KOILE STACY SFGMENT
MOV AX,TS y¥%% GET DATA STGMEINT
MOV ES,AX y*¥% POINT ES TO D3

MOV D2S,KORT_DS y*¥% KORE DATA SEGVENT
JMPF ES:KCRE pRAk JymMp TO MCORTEX

%% YALID CTAFACTEF FOR FILE NAME CHECK ®wbsrsistsssrision,

VALIT INPOT:

CMP :L,ASCII ¢ s¥¥% IS THE CHARKACTEE A NUMRBEF
JB NCT_VALID 3R

CMP AL,ASCII_S §oF

JRE IS_VALID § R FR

4ND AL,EFH y¥3¥¥ CONVEIRT CHARACTER TQ UPPER CASF
CMP AL,ASCII_& y¥¥* IS THT CHARACTEZR A LETTE:x
JB NOT_VALID R

CMP 8L,ASCII_2Z ywH

JBE IS_VALITD § R

NOT_VALID:

voV AX,Q y¥%% INDICATT EAD CHARACTZEh
IS_VALID:

RET y¥®%¥ CHAFACTET OK

(%% APORT MTSSAGES siedeoskasedesee s oo d veds e st ook e sfeateste s dolestsestoskose Aesiolesieeste /

NO_FILE:
CATL CLR_SCREZIN

OV DX,0FFSET NO_FILE_MSG j%%% PTR TO MSG
JMP MSG_OUTPUT s#%s PUT MSG

NO_MEMORY_ALLOC:
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CALL CLR_SCRTIN
MOV DX,CTPSET NC_MEMOEY MSG  j%%% 2T2 TC MS5

MSG_CUTPUT:

MOV CL,P3INT_STRING H CP/M PARAMUTIR

INT CPM BTOS CeLL ju%% SG¥ND CHLZ TC CONSCLE
CALL CLR SCRE=N

MCV CL,SYSTEI¥ 2ESET puEE 0D /M ODARAMETER

MOV DL,? ;%% RELRAST MEMQORY

INT CP¥_RPCS_CALL y#%¥E TXIT TC CP/M

:*** SCPEEN CO\'T:OL FeRe Ao e R Foie 512 323 38 5 AR e 30 3R A e e e e ot ok e e e

CLR_SCRZTEN:

. dewes
-*‘o‘:‘-‘.‘/

ke
2

MOV CL, CONSOL¥®_CUTPCUT yF%% TSSUT CARRIAGFE EETUEN

M0V DL,CR ; dowax
INT CPM _RLOS_CALL R
MOY DI, 2CE j%#x% ISSUE 12 LINE FEEDS

LINE _FPED:

MCV TL,LF § dok

MOV CL,CONSCLE_CUTPUT e

INT CPM_BDOS_CELL j R

DEC DI j ke

JNF LINE_FRED § e

RET

SEND_MSG:

MCV CL,PxINT_STFING s CP/M PARAMITEX

INT CP™ EDOS_ CALL j%%% PRINT & STRING TO CONSOLE

ET
;*** NOKI ABO?T NFSSﬁ’;ES 32308 A AT AN AR AR A AL B R A A

MCORTEX _LOAD:

MOV DX,CYFSET START_MS3
CALL SEND_MS3

RET

PICCESSCI_NAME:

MOV DX,OFFSET F_NAMT _MSG
CALL SEND MSG

RET

IN_GLOBAL:

v0V DX,OFFSET GLOBAL_Q_MSG
CALL SEND_MSG

FET

INPUT_FRARCR:

CALL CLR_SCREEN

MOV DX,OFFSET FILT_FOFM E;P_MSG
JMP EXIT_TRR

35 XRe A R SER AT ”é/




NO_INPUT FILF:

CALL CLR_SCEFIN

MOV DX,0FFSFT NO_IN FILF_MSG
TIIT_TRR:

CALL SEND_MSG

CALL CLE_SCEEIN

JMP RTAD & _NamMT

ZNT

Lttt
Calale po st




2 A8 HE NS X< 3232 3¢ A 5 KO XT3 S RN Ko A e e Keng engsie e e et R e e ik e g e el s ::,'::': seetese s siing
'8 XA 20 N2 0K XS 200K 12 006 B2 A2 S HTRC IR KT NCAC N L2 AL 2N T TN B2 92 308 K KT HE NI NN NI HOIINE 2 e 3 EXR RS XS T F IR ¥R

¥ MCOZTEX input option file Hes

PR CRRE AR VE R R RBVE LR CP IS SEVEVE P R I LR P H g %

32l s cyteate waals ot ate ste Wz oty ate an

EEVEERLE 3 BRI OT AT

¢ 3¢ 3 2 3 e sl Ble e e e sl e

sizsle sle e sl N s e sie st 2

31232 31T oE 4 NC A AL 32 3T AC BT 3E TN !

MCCRTIY = TTX/TRS [codelatv[p&2]],datalac{E5C3]]

2T HE AT NLAC AL ) XP R R AR AR LS TR (P ABUF LS 1R L3 AP A PALER IR AP ERAS IR -5 i3 LR IPIPE - AP S 313

FORIOINL I TI LA

2365 O ML I AT TR T N NC XS

<330 35 38 3% SO XE T N AL IS MR (TR SN XL A AN T R ACH AR A

23R 3 N2 N NI MENR NI AL KO SR NN RO RE SO RS N e A M X Nk MeRg T e st Je e nee %

D1 input option file

3232 SR8 NN XD N2 3E SR NN BT M SE K BTN 20 3% 2T HOKS 3 Sk 342 38 Nz 2 3k o o vie Ak oy oK e s vk TR Ko dfe g sk e e e s g e slete s esle sk stk
X < e

IS 92 318 31 BT 912 302 B 3lE Sl BTE BT M R 3T NN YA C AL K2 A2 e e e 3 KR 3k M AIAC T BN e L %K 3 A 3y SXeag ReIR B

.
o
M.

T {coie[ab[54D]], datalabv(432]),n(2]1,ad({c2)], maplallll,
>0,
LOGON,
SATEIMOD

M2 R SN T MR I ST NN et e e Ko e ok Bee Weofe Tk e e g s Mok e ek ke e e e ag s Ha e e e e etk
R st e sl sk s sl ok sleskosle o) ot ol sie oje i dle ol ok e sie 2X o s sje sl e sle sl sl sl sl sk Sl sl e Al e ol e st Sl e g e sy e e e slesje s e e de sl

ko D2 input cpticn file eRE
S SR A RO RN RN A A AN

3% e as weve o

'*'ra':‘u:* '""*’\‘*%‘?ﬂ"\:*”f""**"""'""*x'* -,J’\:-.l,

o sla ots
32585t

pe e e e e seolesiise sl e e siesiesiesiesie e e )

22 =

DINITZ [code[ad[54D11, datalabv[239),m[2),ad[s2])], ~aevlalll],

MCLEMC, :
»0G

JTLLYER,

GATRMCT

R n4=***2**'-**** e R 3 5 e e o e oS AR R e e el ook s RN ek

52308 qe 32 B 3 A RONC A2 Y2 e e A2 N2 AR e e AL 33 KO NI A e NIRRT AR AL NCACHT N R AN AOAT (AR NIAOH AT AL BRI
a's abe nly ] . s ",
ok MXTRACE input cption ‘11e AN
Skt sk Yok nesk nr sl ok e sesk s e sl e sl s e s e e e s s e s el e e Bt e e sl v sk Slesteste sl v st skt

%232 32902 XS < A 3T A A 338 T Re 0T N RL OO 3T A2 e A2 3¢ 3T 3K 2L ¢ 3¢ A< AT A2 24T AL 3 L IR N AL IR S LANL XL 2 NI LN AL M A Me e Kesk

“XTRACT = TEX/TRC [code[ar({Aa9c]].2atalav(26Cc?]]

b RNy 'f-::s‘.:-'»*:‘::;d:* < ¥ % %3t %R X2 K2 N2y 2 ek Be i00e 3Tz 218 ¢ B2 e He T AL 3T AT A HE A N N K IR KK
e B3 A Rt R X R R T KK A R R RN R TR 0 e 3 Ko e X Ae K e 4o e 3¢ A e e NE He X He R e Ao e of 3¢ {3 e s Kesje e e e e e 3

L L1TRC input optiocn file e
e sy A2 sle 3l e Mo e ol v B2 R e e e K B e Sk Sl v e X 3220 ok e e e e Sl e RN KRR R A3 e e e e e N NN

ool e es nresien vl o ol e s s s sle ol s olesie sl i st ok Sloe st e e sl ol e e dle e siele e siesle sle e sie sz e e e aslesl sk wesie e
D1TRC =

DINIT [code[ab[54711, datalabv[433],m[2],ad(s2]]), mavplalll],

MCTEMC,

L0GON,

GATZTRC

n‘.

L S

-A-’._!,AA‘AL‘A"AJ. P WP
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APPENDIX F

This &rnoup of files allows linkaee of specified object
ccde modules using the LINK&E irput abdreviatior. s ar
exanple, after compilation cf DINIT.PLI, MCDEMO.PLI, ann
LC30ON.PLI, and assembly of G&TE¥MOD, the demonstratior
srogram Tl is created ervoxing "LINK86€ D1{i]".  For further

information on input option files, see [Ief. 13].




TNLs /% DC */
CALL advance {(log_in)3
ND leg_on

e 3g St 3 3 e e e 35t K e o He 3 e e 30 e e e e Hexe o SR e X o0 o 90 20 2t ot 36 X KA N AR HEE O % 30 353 N e M A% e
318 %8 3 st 3ie 30 3¢ 318 2j2 31 g 33k 348 34e 0l 3l e oK 30z 928 ol e e AT o 3je 3lk K 22 3 AT AL KR 902 KT e 3y7 K RS KT A AR AR R AR AL
3238 3 He oz
Rk DELAYE=.PLI code AN
%% This code provides a time delay to demonstration %ok
#%#% npograms D1 and D2, urder the control of D2. e
PSS R

Sl gg e 3R ***'“‘ *a*“*#**** 235 %2 %2 %3 % e 2t % e He o 222 o6 K Be e A2 K ACK N A X238 % 2e RPN BRI N RO KL Kk
st sl % e A3 34 34k 308 5k e 33 oy e e ol o8 o7 3 2l ale Dl SR e 3R e 3y 0l e ol 3kt 3t 3k WX 2je 3 Ne AR K SR s ol S O HOR e NeRE R

delayer:
PRCCEDU«ES

YINCLUDE ‘zateway.pli”’:

TTCLARE
max_count FIXED STATIC INITIAL (16f2e),
iteratiors FIXED STATIC INITIAL {12},
'k,1,j) FIXED,

start BIT(16) STATIC INITIAL (°222¢°34),
num_processors RBIT(16) STATIC INITIAL .72227B4),

delay RIT(€) STATIC INITILL (°22 P4),
sync BIT(&) STATIC INITIAL (°23734);
Do 1 to max_county
= 1 to iterations;
b} =1 to max_count;
ENDS /% DO */
END:s /* DO */
CALL advance ‘delay):
start = add2bitlé {start, rur _pror- essors)

K
Lo

PYT EDIT [ ’sync await is °, start) (sxip, A(17),

CALl await (sync, start);
TNDs /% DO */
FAT delayers

Bel4));




e e T RIH AT AT RTHT AR /R 32T AT RCH RRE R R A03R 5200 3O 303l 30 Sl 2 e A2 0 Ne e NN KK AN Ko N HORT IR A Ne e ke

IR N0 3 A0 3 3R K03 A e 3 Nk ok BT IR 3 3 TR 22 C IR AL 3 KA e ROOX TR N R Ae e 3 R R ROk e gz e R AN e

e R
LOG_CN.PLI code G

* This r~ode allows the operater to start all real A
W3R procecsors executing in MCLCEMO at the same time #e e
#*%%* rezardle( cf the order that they came or lire. Rk
*¥%*% This 1s a demonstratina only and is not reouired R
*%% ypder MCCETEX. Rew

e o s e
3462 30 53 e ke e o 0o e e AT e s ol e Ak e e e 40 e ook AN TEHE RO N e RO A 30 ke AR KO0 KR8 HOK
a0e s sieie oo e o e e S ajeaie e e o e ol e el ol o e afe 3t e s ale e e e e 3 o e RO 3N A RSN R R w3
log_on:

PRCCEDUES

2INCLUDT “gateway.pli’s

DYCLARY
f0_sigsnal CH22 VARYING,
nun_sbc_less_1 PIT(16) STATIC INITIAL (“2221 “B4),
one 3SITT18) STATIC INITIAL {°2g0l1°Ra),

turn BITI{1€) STATIC INITIAL (°7g@2°24),
log_ir RIT(R) STATIC INITIAL {(“71°E4);

DECLARE
ns2l CEARACTE2(39) STATIC INITIAL §
(“MCOLTEX Demonstration Prceram ON LINE™ "),
meg2 CHARACTER(38) STATIC INITIAL
[ “Press M AFTURN  to Continue’),
mse3 CHARACTRR(14) STATIC INITIAL
( rd

Turn Value is )i

-

PUT EDIT !msgzl) (SKIP{12), X'21), 4(3¢));
P0T EDIT (”7) (SKIP(13), A(?));
CATL create_evc (log_in):
CALL create_sea (log_in)3
turn = ticket (log_in);
PUT IDIT !mse3, turn) (A{14), B4(4));
IF turn = num_sbn_less_1 THEN
203
PUT EDIT (ms=z2) (SKIP, X{2%), a4(3@));
G%T LIST (go_signal);
INDS /* DO */
TLSE
TCs
turn = add2bitl1é (turrn, on
PUT EDIT ( “INTTL await(loe
%y turn, 7)%)
B4(4), 4(1));
C&LL await (loe_in, turrn);

e
, turr) = await(’, loz_ir,
Z1P, A(34), R4 2), A(2),

)3
in
'S
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CALL await (“fe”R4, “21°F4);
/%CALL await { EVC , COQUNT): */

bl .
END?
- .
=N T ’
St stoole 3k o sl s sl ol sle e sle sl iz vl e e ole sl ol s Slesle Sjesle ool sl slesteale sl sie el e e sievle e e sleng Sl ole e sle sir sie gl vz sie se e s sl

Sie 2 e BN AN HI NI AT NL 2
F3 LA

2232 34 ¢ (< e Yo i 3,2 3 A< AT X 35T AT I [E 2T T AL RTIZ L AC T AKX 3 IjE AU HL ST NI AT LR 22 ALY K ALKk
R MCDEMC.PLI code ol
%% This code is the main corntrollinez code for the R
*#* demonstration programs Il and D2. It is compilad e
#%% separately and lirked usirz the 21 and D2 i{rrput Rk
=%% optior flles. A
RN scsesk
38 e sesde s'e sl sle e e siodlesie ol ole sfe B sl sle e e K ofkle e e ol vt se steole e slesle sieafe sie ofe sia sle e e vl sleole el e sleslene ne el e e e et
o 3g i ale 01832 56 3 33 3k 3R 312 2R 512 210 312 2 08 98 e S SiR AR C e e KK 3¢ e 38 e 3% 34 NOR IR KL AT AR ALK N K L3R Ae HIR A R AIKE A AR A AT
mcdemo:
PRCCEDURES

%YINCLCDE “eateway.pli’s

DECLARE
log_on ENTRYS

DECLARE
delay value BIT(1€) STATIC INITIAL (°@322°R4),
one BIT!{16) STATIC INITIAL (°2221°24),
enougt BIT(16) STATIC INITI®L (’7P64 B4),

delay RIT/R) STATIC INITIAL .°22 E4),
syne BIT{S) STATIC INITI:L (°23°34),
exit BIT(8) STATIC INITIAL (“ff’R4):

CECLARE
rsezl CHARACTEE(21) STATIC INITIAL
(“Delay %vent Count is )

CALL loe_on:

CPLL create_evc (delay):

CALL create _eve (sync):

IC WEILT fdelay_value < ernough};
PUT EITIT (msel, delav_value) {SKIP(E), 4(21), P%:4));
CALL advance (sync);
CALL await (delay, delay_value);
delay_value = read (4elay);
delay_value = add2bit1€ (delay_value, one);

IND; /* DO WHILE */

CALL nreempt ‘exit);

END mecdemos

77




e wle w'2 WIs als als oo WV WVs wbe ols uis
i s sie 2 <3 :

R ARAP AR RS ARV

neme R DINIT.PLI code
Ik This code creates the D1 process for executisa under

MZORT®X, Using the MCORTTX loader, the last ursocess
to be loaded must contain the initializatior process.

*****#*#********x*¢ < 3 % e 3 Ne K 2o 3t Xe A 2k ezl e e e 2 Ke R ey L
IR R AL B T S 2R Reae e Ak Yo sl Re RN AT RO AR AR Ko Aeaen e s ez EERAEAE R A3 (RT3 4
inits
PECCEDUSE CPTIGNS(MAIN) RETURNS():
%XINCLUZI “gateway.pli”s
BEGING
CALL create_oroc (’21°34, “fd°B4,

“734bv°34, ‘"77a’B4, ‘7023°34,
‘M433°P4, “7A72a’R4, ‘7?77a’Fi);
/*CALL create_proc (PRCCESS_ID, PRCCESS_PRICRITY,
/% SP SS 1P
/% cs hi] T )i

£ s
1 v

30
h

3
NN N

ALL await (“fe’%4, ’21'R42:
;

/%0ATL await ! RYC . COUNT); *
Ty
TAD;

oo DINITZ2.PLI code R

*%#% This code creates the D2 process and the delayer R
%% process for executiorn under MCORTEYX. Using the AR
#x% MCOTTTX loader *the last precess loaded must contain WX
ki the initialization process. e
SRR SR 3 5 Ne X3 o B e At Xe oo R e R vie ofe Yo e Aofe 20 ofe e X 2 e i sje e e Hesie e X it e s e e e sle ez sl sl g skl e se e e sk
SN ol sleesle Aol e niesl sl e sl sl e sl Rk ook e e e sl ale siedle Sk sle e e e st \e sl sz slealesie s esle e s el e st e sl

init:
PROCEDUKE CPTIONS{MAIN) RETURNS{):
%INCLUDY “gzateway.pli’;
BECING
CALL create_proc (721°B4, ‘ed’®4,
‘7929734, ‘@713°34, ‘gv29’34,
‘?429°34, “0A713°R4, ‘C71Z°R4):

/*CALL create_proc (PROCESS_ID, PROCESS PRI *

/% SP SS IP *

/% CS DS S )3
CALL create_troc (°®2°B4, “fd’'R4,

‘Pa49°B4, ‘@713°24, ‘@lc2’R4,

‘7439734, ‘7713784, ‘¢713°R4):

*
NN

7€
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CINASNLINLINAGRY I
poo o @ e
W L. et .
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BPPINDIX T

The files presented here are a series ¢f procedures that
ran te <corpiled separately and linked ir accerdance withn
LIN¥K86 iaput option files in EPPFNDIX F. The results will
be demenstratior processes U1 and D2, or DITIC and T277¢

deverdinz on the option files selected.




»
CALL® 5ATTKFEPES
207 33
1 ®PT
F_ ;% ADDR3IT16 %% ADD2RIT16€ *%% ADD2EIT1& *%% ATD2RIT16 **/
o tDD2RIT16:
w0 MoV ST, [(Bx] $SI <-- PTR TO BIT (1€)#1
% MOV RX,2[RX) 1BX <-- P72 TC BIT!(16)#2
|| MOV =X, [3BX] iBX <-- PIT{16)#2
_ tDD BX, [S1] 13X <-- BIT(1€)#1 + BIT(1g)#2
RET

ANT




PUSHE 385
20sk (X

TALLT GATZ¥TEPTER

PCP RX
PCP TS
RET

$R%E CRTATE DICC *%% CRIATE PBOC 3% (REATF PRQC st/

CEFLTF D:0C:
PySE ®§

MOV SI,14(3X)
PUSH WC3D PTR
vov S1,12(3x]
PUSHE WO-D PTH
vev osI, 12[Ex]
PUSH WORD PTH
vov ST, s[ex]
PUSH® ¥CRT PTR
mev ST, 6(BX]
PUST WCxD PTR
vov sI1, af?y?
PUSY wWC:D PT=
Moy sI,z2(=x1
MOV aH, [SI]
1oV SI, [rX]
#CV AL, [SI]
PUSH ¥

MOV CX,SP

MCY AL,CxRATT_PRCC_IND

PUSE 8X
PUST AX
PUSE AX
2USH SS
PUsH CX

[s1]
(s
(s1]
(s1]
(s1]
(51}

CALLF GATYKTEPE®

3D SP,14
?0P Z§

t Tm
L.

j#% PPEEVMPT A% DREEMPT %k PREEMPT #%x PITEMPT sfirussacs/

PP EEMPT :
PUSE ES
»0V 3X, [3X]

MOV AL,PRTIMDT IND

PUSH AX
MOV 4L, [BX]
PUSH AX
PUSHE AX
PUSH £AX
PUSF AX

IS A e

iPTE _SEG <-= ®VENT COUNT SEGMTNT
yPTR_CFFSET <(-= EVENT COUNT POINTE:

‘RETRIZVT TVENT COUNT

3SI <=- PTX TC PRCCESS ES
;STECK PFOCTSS =S
iSI <-- PT= TC 2R0CESS DS
+STACK P?FOCESS DS
7SI {-= PTR TC PRCCESS CS
ySTACKE PROCESS CS

iSI <-- PTH TO PROCESS IP
+STACK PROCESS I?

iSI <(-- PT2 TC PROGCESS SS
iSTACX PPOCESS SS

7SI {(-- PTR TO PROCESS SP
3y STACK PRCCESS SP

iSI <-= PT> TC PEOCESS
GET PROCTSS PRICRITY

PFICRITY

L4

;ST <=- PTR TOC PROCTSS ID

sGET PRCCESS IT

;STACK PRPOCESS PRIOFITY 2AND ID
+POINTER TO DATA

iN ¢~= CLEATE PROCESS IND

+EYT <-— UNUSED WORD

IWC2DS <—- UNUSET WORD

iPZ0C_PTr SFGMENT <== STACK SEG
$PRCC_PTR CFFSZET <-- DATA PCINTZER

[FEMOVE STACKED DAT4 s

38X <~- PTY TO NBAME COF PRCCTESS

$N <-~ PREIMPT INDICATER

;BYTT (—— PREEMPT PROCESS NAME
iWCEDS (~- UNUSED %ORD T
iPTP_SEG <--— UNUSED WORD LTy
;PTR_OFFSTT <-- UNUSED WCRD - -
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Lame it 4
P
PN

PUST 8X 3PTR_OFFSIT <-—-UNUSED wCRrD
CALLF SATTKZEZPER
PQP %5

it
nET

pRIE CF

2y
-
=]
'
[42]
J
€«
13
3%
(@’
j=p
1=
o=
3
o |
w
()]
«
3
»n
¢
(@
123}
y
™
3
st
w
tey
O

T *#******$****/
CREATE_S=J:

PUSHE ES

MOV FX, [BX]

MOV AL,CRTATF _STC_IND
PUSE AX +N (-~ CFELTE SZQ INDIC:TER
MOV AL, [BX)

PUSE AX yBYT <{-- NAME OF SEC

PUSE AX iWOFIS <-- UNUSED wO¢D

PUSE AX +PTR_SEG <=-= UNUSED &CRD
LUSE AX tPTR_CFFEET <--~UNUSTD WORT
CHLLF ZATEXFYE?
POP ES

SET
RET

3 BX {~— PTZ TO NAME COF STEQ

5]

pRi% TICYIT % TICYET *%% TICKFT %% TICKET #%x TICKET s/

TICK=T:

PUSH =S

PUSE %S tTICKET NUMRBRE? DUMMY STGCRLIGE
MOV CX,S? tPOINTER TO TICKET NUMETER

MOV X, [RX]) $BY <(-— PTR TC TICKXEIT NAMET

MOV AL,TICKET_IND

2UsSY ax ‘N <—= TICKET INDICATER

MCV AL, [BX]

2USH 8% tBYT <-- TICKFT NAMT

PUSH AKX TWCRDS <¢--= UNUSET «0RD

PUSHE SS§ ;PTP_SZ5 <~— TICKET NUMBEL ST3
PUSE X tPTR_QOFSSTT <-~ TICKET NUMRER POINT:ZIR2
CALLY GATFXFEPZF

POP =X tRETRIEYT TICZET NUMBRER

PCP &S

RET

PR READ RWE RTAD RkX RTAD KXk READ WK RTAD Ak READ wdus/

“FRAD:

PUSKE ES

PUSE ES ;EVPNT COUNT DUMMY STOERAGE
MCY CX,SP POINTER TC EVENT COUNT
~0Y BX, [8Y] R <== PTH TO EVENT NAME
MOV AL,REED_IND

*JSH AX $N {=- READ INTICATE®

M0y AL, [BX]

DUSY AY {EYT <~- EVENT NAME

FUSH 2X ?3YT <~- UNUSEL WwCAHD

-es wo »
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ATIKTEPER _IP Dy 3@6€2Y JeEHE | #ARE (—mmmmmmmmemmm e
CATEKEZEPTI_CS DW 2B4AE THEER 2 #284 (mmmmmme oo
INDPIF

SATEXEEPE: ®ECY DWORD PTR GATFXTIEPRR_IP

CSEG

HRAE S AWAIT ke AWAIT 0 e AWATIT sesiesk AwWAIT ek AWATT sesesieiedhenoior/
AWATT:

PUSE ES

MCY ST,2([2X] i3SI (~- PNT T0 COUNT AWAITED

MOV BX, [2X] iBX <-- PNT TO NAME OF EVTNT

vOV AL,AWSIT_IND

PUSE AX HY
MoV AL, [3X)

PUSY AX

MOV AX, [SI]

PUSE X

PUSH £X

DISH AX

CALLF GATFKEFDPFE
PO? FS

3ITT

iBYT <--

PR ADVANCE WXk ADYANCE ek
ADVANCE:

PUSFE FS

oy BX, [2X]

OV AL,ADYANCE_IND
PUSE 27

MOV &L, [PX]

PUSH AX

PUSHE aX

PUSH AX

PUSE AX

CALLF GATEZXEFPFF
POP FS

2ET

iWORDS

EDVANCE %%

{-- AWAIT INDICATOR

NAME OF EVENT

$AX <—-- COUNT AAITED
;WO2DS <~- COUNT AWAITED
;PTR_SEG <-- UNUSED WORD
;PTR_OFFSET <--UNUSED WC3D

£DVANCE

u********m/

iBX <-= PTR TC NAME CF EVENT
iN <—== ADV2ANCE INDICATER

FBYT <-- NAME CF EVENT

{=- UNUSED wOrD
iP?TR_SEG <-~ UNUSED WORD
$PTR_CFFSET <(-—~UNUSEL WORD

pHA% CRFATF_TVC *#% CREATE_TVC *%% CREATE_EC s siocmimion

CRPATE_7V(:
PUSH FS

MOV 3X, [3Y]

OV AL,CRTATF_FVC_IND
PUSY AX

Mov oL, [BX]

PUsSyE #x

PUSE AX

PUSE AX
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183X <== PTR TC NEME CF EVENT
tN <-- CPREAT®_EVC INDICATOx
+2YT {-= NAMT QF EVENT

yWCHDS <{-=— UNUSED &CiD
$PTF_SEG <-- UNUSED WOXD
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i% GATEMOT / GATEITRC File GATEM/T.a&€ Rowe 12 Feb £4 /

f 0S. The address of the GATEKZZPIR must be glvon below.f/

The 2DD2RIT16 furction does not make calls to MCO2TEX. */
It°s ourpose is to allow the addition of twc unsigned */

»
s'v
¥ 1€ bit numbers from PL/I prcgrams. */
§ e ok s g fese R e g Ao R e ke s se e Mo Aok o e R ke ke s e s st s e Xe el ke e

A
i* This module is ziven to the user in ob} form to linx v/
1% with his initial and process modules. Any chaages to */
¥ user services available from the 05 mvst be reflected */
+* here. In this way the user neel not bte concernei with */
% actual GATEKZIEPER services ccdes. Two lines of ccde %/
+*¥ are contained in conditional assemdbly statements ard %/
i¥ control the output to be GATEMCD or GATZITSC depending */
+* on the value of GATEMOT at the code start. */
8 T e o e e o o o e o i ot e e e e o e e e e %/
+¥ This module reconciles parameter passinz aromalis=s */
y* between MCOZTEZX 'written in PL/M) and user vprogrars w/
¥ (writter in PL/I). %/
gy S S o o 3 /
+* A1]1 calls are made to the GATEKFEPER in L“JT 2 of the %/
A
H
H
HC
H
]

~
w
txq
[*p]

GATEMOD EQU 7 ;#*%% SET TO ZE:O FOF GLTET:C
$%¥%% SPET TO ON®¥ FOR GATEMOD

DPUBLIC ADVANCT j%%% THESE DECLARATIONS MAKE THE
BURLIC AWAIT j%%% GATEKEEPFR FUNCTICNS VISTELE
PUSLIC CREATE_FVC  $*%* T0 EXTERNAL PFOCESSES

PUPLIC CRTATE_PROC

PUSLIC CIEATY_SEQ

PYBLIC PREENMPT

PUBLIC READ

PURLIC TICKET

DURLIC *DD2BIT16

SWAIT_IND EOU @ j%%% TEIST ARE TIE IDINTIFICATION
{DVANTE_IND 707 1 $#%% COTES RECO3VIZED BY THF

CEZATT_FVC_IND ZCU 2 %% GATILFEPER IN LEVEL II OF
CREATE_SEQ_IND FQU 3 g MCORTEX

TICLET_IND FQU 4

ATAD_IND WOU §

CREATE_PXOC_INT EQU 6

PLFEMPT _IND FQU 7

IF GATEMOD

GATIKEFPES _IP TW Q22ARH
"ATE’EFPET_CS DW ¢BEBH
FLSE
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/E¥ GATTWLY FILY GATEWAY.PLI W.R. ROWE 4 MAR =54 **;
/¥ ¥z sz sz-=zczzz=Ss==s==TSasss=z-o=osssSomomos=sz===czzz 2R
/%% This secticn of code is giver as a PLI file to ve ww/
/*% ZINCLUZT’4d with MCORTY¥X vuser vrograms. ENTIY w=
/%% declarations are made for all availatle MCORTIX W%/
/%% functions and for ATD23IT1E€, a utility furction %%/
/%% allowing vnsizgned addition of

1€ bit_numb

e ate o s of . oty ’. to als W ats - 1o o, o als als nt, ot
/::: nene seslesioslesied) v 3 3o ol e sl sle sl sk sl Sl sie ke siedle s 1Kl

DECLARE

advance ENTRY (BIT (8)),
/* advance (event_count_id) */

await EINTRY (PIT (&), FIT (16)),
/¥ awalt (event_count_id, awaited_wvalae) */

create_evc ENTRY (RIT (g8)),
/* create_evc (event_count_id) */

create_voroc ENTEY (RIT ig), BIT (&),
BIT .16), BIT (1€, RIT [16),
BIT (15), BIT (16), BIT {(13)),
/* create_proc (processor_id, pracessor_orisr:ty, %/
/% stack_pointer_highest, stack_seeg, ivp */
/* cole_sez, data_seg, extra_sez) %/

create_seg ENTEY (3IT (&)),
/* create_sea (sequence_id) */

preempt ENTEY (RIT (8)),
/% preempt (processor_id) */

read ENTRY (2IT (2£)) RETURNS (BIT (1€)),
/* read (event_count_id) */
/* RETURNS curreat_event _count */

ticket ENTRY (BIT (8)) ERETURNS (BIT {1€)),

/* ticket (seauence_id) */
/* RETURNS unique_ticket _value */

add2bit16 ENTEY (BIT(16), BIT(16)) RETURNS (BIT {1€)j;
/* add2bitl6 ( a_16tit_#, another 16bit #) ¥/
/* PFTURNS a_16bit_# + annther_16bit_=# w/

63




Camen S avinn ane A SRdb A g S St dhe S

APPENDIX T

Two files are contained here. Tha first is PL/I ceoie,
QATEWAY, which must be ZINCLUDS’d with every user process
requirine access to MCORTFX. The secord is 426 coda wnich
provides an interface between the GATZIWATY and the MICITiX
supervisor. The object code obtained fronm assemsly of this
file must te linked with all user processes 1o proviie
"sateway  access to MCOZTEX functions. Two lires of cole
are conditionally assembled to produce either GATZIMCD or

SATETFACE. The conditioral veriatle is callei aTZMCD.
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R D2TRC invut ovptio
e e s e A e 3 33 20 30 e s b e o e sl 3 e 4 e 9 o N RO RN He R R
s e st el e st e st ot e e sl e sk sk ok ek iRk
D2TRC = .
DINIT2 [codelab[54F1), datalab[4321,m[@]),ad{€2]], marfallll,
MCTEMC,

LOGON,

DELAYFWR,

FATET=C

n file
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APPENTIX G

211 the LEVEL Il source coie written 1in PL/M s
contained in the file LEVFLZ2.SRC. It is compiled with the
LeRTE attribute. LEVEL II is one of the relocateadble «rncde
mndules in file: KCRE.LNY. It is part of the executacle
code mcdule in file: XOZF,. 70-% is the development systerm
versica of tre file KORFE.CPS loaded bty MCCRTEX.CMD under the
CP/M-86 operatirg system. Two rmemory maps (XO0rF.0P5 ara
KO03Z.TRC) 1located in Anpendix H give information on this
module. The raps come from file: KCRIE.MPZ2 after compiling,
linking and lncating the applicatle files. KORT{CPS) is
produced with the code uraltered. KCHE(THC) 1s obtaired by
removineg and adding aporopriate commeat marks from the

indicated code tefore processirg.
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S0 %0 e 8 e s sl e e s e e et e oo o s A ek e nesg %
****************#*#***************4%*******$$/

LIVELZ.S5kC

FCAVE 6-22-84
PEOCEDURES

DIFINED: GATESKEEPER CREATFESEVC
HEATD AWAIT
ADVANCE PEEEMPT
TICKET CREATISPROC
CUTSCEAR QCUTSLINE
OUTSNTM OUTSDNUM
STNDSCHAR QUTSHEX
RECVSCHAR INSCHAR
INSNUM INSDNUM
INSHEX

REMARKS: !!! CAUTION !!! !!Y! CAUTICN 1!t 111 ~AUTION!!!
I® NFW USER SERVICES ARE 2DDED 70 THIS MODULE
CR CHANGES AR¥ MADT TO EXISTING ONES, MAKE
SURE THE LOCATCR MAP? (FIL®: KCORE.MP2) IS CHICX-
ED TO SEE IF TFE LOCATION OF ‘G:TESYFIPEFE’ FE*S
NCT CEANGED. THT APSCLUTE ADDRESS OF THIS
PROCELURY HAS BETN SUPPLIZD TC THT GATESMODULE
IN FIL®: GATW.SRC. IF IT EAS CHANGED TEE NEW
ADDRESS SHQOULD EE UPDATED IN FILT: GATF.SRC
AND FECCMPILED. &tLL USER PRCCESSES WILL FavVz
TC BF RFLINKED WITH FILEZ: GATE.ORJ AND
2FLCCATET.

LITERAL DYCLARATIONS GIVEN AT TRE BEGINNING
OF SEVERAL MODULES ARF LOCAL TO THT EINTIET
“CDULX., HCOWEVER, SCME ART LISTED TEE SAME
IN MOFE TEAN ONE MODULE. THE VALUE AND
TEESEFORE THE MEANING OF TEF LITERAL IS
COMMUNICATED ACROSS MODULE EOUNDARIES.
‘NOTSFOUNT” USED IN LOCATESEVC AND
C-ELTESEVC IS AN EXAMPLE. TO CHANGFE IT IN
ONT MOTULE AND NOT TEE OTHER WOULD XILL
THE CREATION OF ANY NEW EVENTCOUNTS BY THF
0s.

EXd /
/**********$***********************************************/

/*0273****#**************************$*******************$*/

L24MODULE: DO}

/**********************************************************/

/***$*********$*** ************************#***************/

/* LOCAL DECTARATIONS %/




DVCL&RE

MAXSCPU LITERALLY ‘137,

MAXSVPS$CRY LITERALLY ‘127,

MEXSCPUSLEEMAXEYPSSCPU LITRRALLY ‘100°,

FALS T LITTRATLLY 2,

YEADY LITERALLY ‘17,

RUNNING LITERALLY ‘37,

WAITING LITERALLY ‘e,

TRUF LITERALLY ‘1197,

NOT¢FOUND LITERALLY ‘2557,

PORTS$CA LITTRALLY “gecay’,

RESTT LITRRALLY ‘27,

INTSRETURN LITERALLY irdrd: G
/% PAQE e wr sl i ne e sl sie fe e e qesi o A e ne oo fesieResiede fedfesies Reok R slesesiesh vofe s e A el /
/* PFOCESSOR DATA SEGMENT TABLF %/
/% DRCLARFD PUELIC IN MODULE “L1SMODULE” */
/% IN FILE LEVEL1 ’ %/
DECLASE® P3TS STRUCTURE

(CPUSNUMBFER BYTE,

VPS$START RYTT,

YPSEND BYTE,

VPSSPEFSCPU BYTE,

LASTSRUN BYTST,

CCUNTER WCRT) EXTERNALS
/3@ Qg% sestestede xesie Aok o Sl e e Xeole ok ook e A el e e oo e ok e S e ARl Sl ok Yo K KKK/
/¥ GLOBAL DATA BASE DECLARATIONS */
/% DRCLAFED PUBLIC IN FILE ‘GLOBAL.SRC’ */
/% IN MCDULE‘GLOBALSMODULE” x/

NECLARE VPM( MAXSCPUSSSSMAXSVPSSCPU ) STRUCTURE

(VPSID BYTE,

STATT BYTF,

YP¢PFIORITY BYTE,

TVCSTHYREAD RYTE,

EVCSAWSVALUE WCRT,

SPSREG WORD,

SS4315 WCRT) EXTERNALS
DFCLARE

RYPNTS RYTE EXTTRNAL;
DRCLARE SYC4TRL (1¢7) STEUCTURT

/RVCSNAME BYTE,

VALUE WORD,

THREAD BYTE) EXTRRNALS
DRCLARE
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SFQUINCTRS BYTE EXTTRNAL;
DECLAFF SEQETABLE (1¢¢) STRUCTUEE .
(SEQ3NAME PYTE,
SEQSVALUT WORT) EXTERVAL; .
DECLAY 5
NRSVPS( MAXSCPU ) BYTE TXTFRNAL, -
N2 R PS BYTE ZXTERNAL, 2
HDWS INTSFLOG (MAXSCPU )BYTE EXTERVSL,
GLOEALSLOCK RPYTE EXTERNAL;
ﬁ_ /*Ql55*****************************************************/
[ - /% DECLAESTION OF EXTEINAL PACCEDUE REFERENCES / .
/% DTCTARED PUBLIC IN FILT ‘LEVEL1.SRC’ %/ L
/% IN MODGLY ‘LEVEL1¢MODULE %/

Y2SCHEDULTR: ©PRCCEDURT FXTERNAL; END;
IN FILE “SCHED.ASM’ %/

FETSVP : PROCEDURE BYTE EXTEZNALS ENDS

TOCATESRVC PROCEDURE (¥VENTSNAME) EYTE TXTERNAL:
DECLA3F FVENTENAME BYTW:

END3

LOCATESSTQ PRCCEDUIE (SEQSNAME) BYTE FTXTERVALS

DECLART SEQSNAME BYTES
END}

/@] 7 Q¥ o ook e desfe e s sl Aeslesfe e aieade ook i Aesle e e sie e ole Sede seale e e ve e B0k Hawe e de s e desienfe sl ek =/

/% DIAZNOSTIC MESS4GES (WILL EVENTUALLY BE REMOVED) %/

/E%% MXTRACE *3ddk MYTRACE #okscik MYTRACE ekelskst MYTRACT %3/

/%R MXTRACE *%%%% MYITPACE *¥%uk MYTRACT *%%i% MXTIANE %%/

/* DFCLARE

/% MSG16(®) BYTE INITIAL( SNTERING PREZMPT’,13.13,°%").

/% MSG17:%) BYTE INITIAL{ ISSUING INPERRUPT!! “,13,18, 2"),

/% MSG18!%*) RYTF INITIAL( “ENTFFING AWAIT ,12,13,°%°),

/% MSG19(%*) PYTF INITIAL{ ENTTRING ADVANCE “,17%,13, ‘%°), _

/% MS3217%) 3YTE INITIAL{ ENTERING CREZATESEVC FC2 27), '

/% MSG2(%*) BYTR INITIAL( ENTFFING ®FAD FOP EVC: &7),

/% MSG24(*) BYTT INITIAL( ENT4RING TICKET ,13,12,°%°),

/¥ MSG25(%*) RYTE INITIAL( ENTEFING CRELZTESSFQ %),

/* MSG25{%*) BYTE INITIAL{ ENTFRING CREATESPROC’,10,13,°%7),
, /% MSG27{(%) BYTT INITIAL(1@, INTERING GATESXEEPER N= 27); ..
2 /% DECLAKF =
. /3 CR LITFERALLY “2D%°, ' .

/% LF LITERALLY ‘PAH’S =

/%% MXTRACT *%%x%k MITRACT *¥¥okk MYTRACE *¥®%% MYTRACE *%%/ -
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/%5 MYTRACE swioksce MYTRACE #ovissd MYTHACT #¥¥x% VYTRACE #%%/

/72 ] 8% e sl %o f Ar e g Rede Kok Ry e 3038 ¢ 20 X2 R Ne e a2 e 3o e Ne e XN AN AT e K2 RIHOUe HeSEACHK RN/
[ RRA 3 e3¢ e e Ne e Ao e 3o e 3z e i e e ke e e e e e sieae he 3 Re Mo e XA RN KON AT NRe KON ROAR AKHER KKK/

/%% GATESKEEPER PRCCEDUSE IOWE 6-22-234 *ux%/

/*****************************$*$******$$****$*************/

/* THIS PROCEDURT IS THE ENTRY INTO TIXZ OPTRATING w /
/% SYSTEM DOMAIN FROM TEE USER DOMAIN. THIS IS THE */
/% ACC®SS POINT TO THT UTILITY/SERVICF ROUTINES AVAIL- */
/% ABLE TC THE USFER. THIS PROCETUREX IS CALLED RBY THE %/
/* GATT® MODULF WHICH IS LINKED WITH THE USER P:CGRAM. %/
/* IT IS THF GATFE MODULZT WHICF PROVIDES TRANSLETION %/
/% FR0M THE USEE DFSIEKED FUNCTION TO TEE FORMAT RICUIA~ */
/% FD FOR TH% GATSKEEPFR. THF GATEKEEPER CALLS THF */
/% BSI1RED UTPILITY/SERVICE PRCCSLURE IN LEVEL2 OF TEX %/
/* OPFRETING SYSTFM AGAIN PERFORMING THF NFCESSARY %/
/% TEANSLATION FOP A PROPER CALL. THY TRANSLATICNS iRE =/
/% INVISIRLE TO THE USFR. TYT GATEKZEPFR ADDRESS IS %/
/% PROVILED TO TEE GATE MCODULE TC RE USED FOR THE IN- %/
/% DIA®CT C*:LL. %/
/% )/
/% THE PAFAMETER LIST IS PROVIDED FOR CONVENIENCE &ND %/
/* REPRESENTS NO FIXED MFANING, EXCEPT FCR ‘N7, */
/* N FUNCTION CCDE PROVIDED BY GATE %/
/* 3y”T BYTE VARIABLY® FOR TRANSLATION %/
/% WoeDS  WCRD ' */
/% PT POINTFR VARIABLE FOF TCTANSTLATION %/

/3 2 4 % s e % 3 e ol AR e 4 Aok e o e e 020 RN KRR MR MR AR R AR K S
GATESKTFEPER: PROCEDURE(N, BYT, WCRDS, PTR) REENTRANT PUBLIC;

PFCLARET
(N, RYT) BYTF,
WORDS WORD,
PT% PCINTERS

/% 1-0 SEXVICES ARE NOT ACYXNOWLEDGED FOX TWO REASONS: ®/
/¥ 1. THEY ARE® CALLYD SO CFTEN THAT DIAGNOSTIC OLUTPUT =/
/* ¥CULD BE® TOC CLUTTEREL. */
/* 2. TETY THEMSELVES P20DUC®S I-0 EFFECTS THAT */
/* ACKNOWLEDGE TH¥Y BRT BTING CALLED. *

Juwi MXTEACE *%k¥x MYTRACT #%Xdok MYTRACET *%&xx MYTRACE *¥%/
J%%% MXTRACE #w¥dk® MXTRACE ¥%dok® MYTRACE %%k MYTRACE %¥%/
/% IF N < 8 THEN DO;

/% CsLL OUTSLINE(@MSG27);

/* CALL OUTSNUM(N);
/% CALL OUTSCEAR(CR)
/* CALL OUTSCHAR(LF)
/% END;

/%R MXTRACT ok MYTRACE %%k MXTRACE #*¥%i% MYTRACE %%/
/*%% MXTRACT *%k%k MYTRACE ¥¥kk® MYTRACE **%:#% MYTRACF %%/
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TC CASFE N3 /* ON %/
C'LL AWAIT(RYT,WOEDS): /* ¢ */
CALL ADVANCT(RYT): /* 1 ®/
CALL CHEATSSTVC(3YT) /¥ 2 %/
CtLL C-YATESSEQ(BYT): /¥ 2 %/
CALL TICK®T/PYT,PTR); /* 4 %/
CALL READ/3BYT,PTR): /* 5 %/
CALL CHTATFSLPROC(PTR): /* 6 */
CALL PRYEMPT( RYT )i /¥ 07 ¥/

/%% MYTRACE *%¥%7%¥ MYTRACE ¥¥otk MYTRACE *ivkk¥ MYTRACE *#%/
/%% MYTRACE *owsx MYTRACE %#%s% MYTRACT **%%% MYTEACE %¥%/

/% CALL OUTSCFAR(RYT); /* 8 %/
/% CALL CQUTSLINE(PTR): /¥ ¢ ®/
/% C2LL OQOUTSNUMIBYT); /% 12 */
/* CALL OUTSDNUM(WCRDS);3 /¥ 11 %/
/% CALL INSCHAR(PTR);: /¥ 12 %/
/* CALL INSNUM({PTR); /% 13 %/
/* CALL IN¢DNUM{PTR); /¥ 14 */

/%% MYTRECE oF%oi% MXTRACE *%¥%x MYTRACE ¥dksk MYTEACE *¥%/
/%% MXTRACE *¥ddok MYXTRACE ¥##k% MYTRACE *%%¥% MXTIACE *%%/
END; /% CBSE %/
RETURN
IND;  /* GATESKEEPER */

/% B8 .5 3 o e e o o e oS s e e o ke e e e e R o 0 e e o e ok ek Xe KoK 3 K T R e e s
/* CRTATTSEVC PROCEDURE ROWE 6-22-34 */
g e %/
/* CREATZS EVENTCCUNT FOR INTER-PROCESS SYNCERONIZATION. */
/% EGVENTCOUNT IS INITIALIZTL TC 2 IN T¥Z EVENTCOUNT TABLE.*/
/%% Rt R et s o SR (O o e et sl e o e o o 3R R A el el RO R KRR S K
CREATESZVC: PROCEDURE(NAMF) REZENTRANT PUBLIC;

DECLARE NAME BYTT;

/%% MYXTRACE sesddiek MXTRACE *%%%%k MXTRACE ¥*%%k MXTIACE %%/
/*** NXTB.‘CE SR8 e e s MXTR‘QCF L5832 P";XTRACE 2% VRN e e MXT}‘_ACE ***/
/* CALT OUTSLINT(EMSG21);:

/% CALL OUTSNUM({NAME);

/* CALL CUTSCHA®(CRE);

/* CALL OUTSCHAR(LF);

/% MYTRACT #dckdok MYTRACE *Mokdk MYTRACT skdedaok MXTRACE ***/
/#%% MYTRACTE ¥¥%%kx% MYTRACF *%%%% MYXTRACE ¥*¥%¥% MXTIACE %%/

/* ASSERT GLOBAL LOCK */
DC %3IILF LCCKSET(RGLOBALSLCCK,119)7 END;

IP /* THE SVENTCOUNT DOES NCOT ALRTADY EXIST */
LCCATESZIVC (NAME) = NOTS$FOUND TEEN DO;
/* CREATF THE RVENTCOUNT ENTRY BY ADDING TEE */
/* NEW FVENTCCUNT TO TH7 END CF THFE EVCSTABLT */
EVCSTBL/FVENTS) .EVCSNAME = NAME;
FVYCSTRL(EVENTS).VALUE = ¢3
RVCSTPL "ZVENTS).THRFAD = 2553

(D
D

AP

LR N . o
et B A “
DUV T I SRRy W OEPw )

PR




/* INCREMENT THE SIZT OF THE ETVCS4THRLE %/
EVENTS = WVENTS - 13
ENDY /% CHEBATE TREE EVEINTCOUNT */

;‘] /* EELEASF TEE 3LOBAL LOCX */
: JLORALSLOCK = 43
RETUANG

END; /% CFEATISEVC PROCEDUEE */

.i 3@ B Hek et e e s s et e lese ek sl e e e e gl de et e st i el sk e sk ook el /
/* RELD PROCEDURE ROws 6-22-84 */
S */

/% THIS PROCETURE ALLOWS USERS TO RFAL THE PIESENT VALUE */

/* OF THE SPFCIFIED EVENTSCOUNT WITEOUT MAKING ANY ®/

/* CHANGES. A POINTER IS PASSED TO PROVIDE & BASE TO & */
/% VARIABLE IN TRE CALLING RCUTINE FOR PASSING TEE RTTURN */
/* VALUE EACK TO THF CALLING FOUTINE, ¥/

/PRI AR R A Ak ek sl o aleafe e iedfe dfefe sle e eafeofe ek e el ok 3 e e e o o N e el e sle ke e e e R x /

RE2D: PROCEDUKE( EVCSNAME, RETSS$PTR® ) REENTRANT PUBLICS

DECLARE
EVCSNAME BYTE,
EVCTBLSINDEX RYTE,
RETSSPTR POINTER,
EVCSVALUESRET BASED RETSSPTR WORD:

/* SET THE GLOBAL LOCK */
DO WHILE LOCKSET(EGLOBALSLOCKX,119); ENDS

JRE% MYTRACE X5k MYTRAQE %¥ckik MXTRACE *%¥%dk MXTRACE %#*%/
/%%% MYTRACE *%%%¥%x MYTRACTE ¥%ukk MYTRACE %%k MYTRACE #*%Xx/
/% CALL CUTSLINE(723MSG23);

/¥ CALL OUTSNUM(EVCSNAME);

/* CALL OUTSCZAR(CR);

/% CALL OUTSCHAR(LF):

/%% MYTTACE *%%dk MYTRACE *%%%% MYTIACE *%%xx% MYTRACE %%%/
/%% MYTRACT #%¥%kik MITRACT %%k MITRACE ¥*¥uid MYXTHACE %%¥¥/

/% OBTAIN INDEX */
FVCTRLSINDEX = LOCATELEVC( EVCSNAME )3

/% CRTAIN VRALUE %/
EVCSVALUTSIET = EVCSTBL: EVCTBLSINTEX ).VALUES

/¥ UNLOCKX GLOBAL LOCK */
SLOBALSLOCKX = 2 3

RRTURNS
END; /¥ READ PROCEDUXE */

/% 4 1 2% e deleote Ao ue e o ek e e e ke 3ok oK K e ol Rl e o e et e e s A N o/
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/* A¥AIT PROCELURT */
[ e et e e e e ——————— */
/% INTER PRCCETSS SYNCHERONIZATION PRIMITIVE. SUSPENDS */
/% EXTCUTICN COF RUNNING PROCESS UNTIL TEE EVENTCCUNT EAS  */
/* FEACHED THY SPEICIFIED TERESEOLD VALUE, AWAITEDSV!LUE. %/
/¥ USED RBY THT QOPERATING SYSTEM FOR THE MANAGEMENT OF ¥/
/¥ SYSTEM RESOURCES. ®/
/********************#*************************************/

AWAIT: PROCEDUZE{EVCSID,AWAITEDSVALUE) REENTRANT PURLICS

DECLARE
AWAITEDSVALUE WORD,
(EVCSID, NEEDSSCHED, RUNNINGSVP,SVCTELSINDEX) BYTE:

Ak MYTRACE ###xck MYTRACE ¥¥a# MYTRACE Aokds® MYTIACE *¥%/
/%%% MYTRACE *%### MITRACF %¥#%% MYTRACE **x#r MYTRACE *%x/
/% CALL OUTSLINE(@MSG12);

/Hk% MITPACE sdokk MYTRACE ®¥okxd MYTRACE %%k MXTRACE %%x/
/#%% MXTRACE *¥#%k MXTRACF *¥okiok MYTRACE %k MXTRACE *¥3/

/% LOCK GLORAL LCCK */
DO WHILE LOCKSSET(RGLORALSLOCK, 119); =ND:
NEFIDSSCHED = TRUE;

/* DETERMINE THE RUNNING VIRTUAL PROCESSOR */
RUNNINGSV? = RFTSVP;

/¥ GET EVC INDEX */

FVYCTBLSINDFX = LOCATESEVC(FVCSID);

/% DEYTIRMINF IF CURRENT VALUE IS LESS THAN TYE
AWAITTD VALUR 3¢/

IF EVCSTBL(RYCTBLSINDEX).VALUE < AWAITEDSVALUF THEN DC:
/% ELOCKX PROC®SS */
YPM(RUNNINGSVP).EVCSTHREAD=EVCSTBL(FVCTBLSINDEX) . TEXFAD;
VPMIRUNNINGSVP).ZVCSAWSVALUE = AWAITEDSVALUES
EVCSTBL( KVCT3LSINDEX ).TH=2FAD = RUNNINGSLYP;
DISABRLE;

PRDS.LASTSRUN = RUNNINGSVP;
YPM{RUNNINGSVP).STATE = WAITING;
END; /* BLOCK PROCESS 3/

ELSE /¥ DO NCT RLOCKX PROCESS */
NEED$SCYED = FALSES

/* SCRSLULE TEE VIRTUAL PROCESSCR */
IF NEEDSSCHED = TEUE THEN
CALL VPSCHEDULER;

/* UNLOCK SLCBAL LCCK */
GLORALSLOCY = 9;
IETURNS

/¥ NO RETURN */

9¢




ENTS /% AWAIT PROCELURE */

/% P4 8 Dk Reieode 3 e de s e el e et o el o e ok e %o e o e oK e X 0ok AR oK KA o K RROR AR A%k
/% ATDVANCE  PROCEDURE ROWE 6-22-24 w/

/¥ INTER PROCESS SYNCHRONIZATION PRIMITIVE. INDICATES %/
/% SPECIFIED EVENT HAS OCCURFED BY ADVANCING/INCEEMENTING*/
/% THE ASSOCIATED ®VENTCCUNT. EVENT IS BROADCALST TC ALL */

/% VIFTUAL PROCESSCRS AWAITING THAT EVENT. =/
e e e e e W %/
/* CALLS MAD® TGO: CUTSLINE %/
/* VPSCHEDULEE (NO RETUEN) */

/************************************************ A KR KRN/

ADVANCE: PROCETU2E(EVCSID) REENTRANT PUBLICS

DECLARF
(EVC$ID, NEFLSSCHED, NEEDSINTR, IVCTEL$INDEX) BYTE,
(SSVE, FUNNINGSVP, I, CPU) BYTES

/%% MYTRACE okt MYTRACE ¥k MYTRACE *¥iok MYTRACE ¥

/%% MYTEACE %¥#%#k MYTRACE %%k MXTPACE %¥%#x MYTRACE *#%/
/* CALL OCTSLINE(@MSG19);

/%% MXTROCE *#¥ik MXTRACE *%iofk MYTRACE ¥okkk MYTRACE **¥/
/%5 MYTRACE dok MXTRACE ki MYTRACE *¥ks% MYTRACE *%%/

/% LOCK TFF GLOBAL LOCK */
DO WHILE LOCKSET(RGLOBALSLOCK,119); ENDI;

RUNNINGEVP = ARETSVP;S
EVCTBLSIND®X = LOCATESTVC(EVCSID);
EVCSTRL(RVCTRLSINDEX) .VALUE=EVCSTBL(EVCTBLSINDEX).VALUE + 1%
NFED43CHID = FALST:
NEFEDSINTR = FALSE;
SAVE = 2553 ‘
I = EVCSTRL( EVCTBLSINDEX ).THXREAD;
DO WHILE I <> 285;
IFP VPM{I).EVCSAWSVALUE <= EVCSTBL{EVCTELSINDEX).VALUZ
TEEN DO;/* AWAKEN THE PEOCESS */
VPM(I).STATE = RFADY;
VPM{I).EVCSAWSVALUE = 23
CPU = 1 / MAXSVPSSLCPU
IF SAV® = 255 TEEN DO: /*THIS FIRST ONE IN LISTx/
FVCSTRL(FVCTBLSINDEX ). THREAD=VPM(I).EVCSTHE=ELD;
VPM( I ).EVCSTHRTAD = 2853
I = EVCSTBL{ ®VCT3LSINDYX ).THREAD;
RADs /% IF FIRST */
ELSF DO;/* THEN- THIS NOT FIRST IN LIST */
VPM( SAVE ). EVCSTHEEAD = VPM( I ),EVCSTHSEAD;
VPM( I ).EVCSTH®EAD = 255;
I = VPM( SAVE ).EFVCSTHREAD:
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END: /% IF NCT W®IRST */

IF { CPU <> PRDS.CPU4NUMRF® ) THEN DO;
HDWSINTSFLAG( CPU ) = TRUE;
NEEDSINTR = T2UE;

FND;

TLSE NFEDSSCHED = TRU7T;

END: /% 17 AWAKEN */

FLSFE DO:/* DO NOT AVWAKFN THIS PROCESS */

SAVT = 1;

I = VPM( T ).EVCSTEREFADS

TND; /% IF NOT AWAKEN */

END$ /% DC WEILE ¥/

[T NTRDSINTF = TLUE THEN DO /% UYARDWARE INTE */
J%%%E MYTRACT ¥%%%%k MYTRACT ¥dexik MYTRACH *%¥k MYTRACE %%
/¥R% MYTRACE ¥k¥ckkx MXTRAACE *%3¥ek MYPoaCE Aokt MYTRACE %%/
/% CALL OUTSLINE( @MSG17 )i
/%% METRACE ek%ad MYXTRACF *¥%¥®% MYTRACE %%k MYTRACE *¥%/
/%% MYTRACE ks MYTRACE *%%%% MYTRACE k%dosk MYTRACE 3

DISL3BLE;
OUTPUT!PCRTSCY)
SALL TIMF(1):
OUTPUT(POETSCA)
ENARLE;

END3 /% NEEDSINTR */
IF NEEDSSCEED = TEUE TEEN DO;
DISARLE;
PRDS.LASTSRUN = RUNNINGSV?D;
VPM(RUNNINGSVP).STATE = READY;
CALL VPSCHEDULER; /* NO RETURN */
END;  /* IF NEEDSSCHED */
/* UNLOCK TFF GLOBAL LOCX */
3LOBALSLOCK = 23
RETUENS
TND; /* ADVANCE PROCEDURE */

[}

g8eq;

[}

RESETS

/X @H Y deneslesk el aedafesiest sofe ool ek s ke sleafe ok Slesle 3 siesde sleale e sle e slesle e Nedealesie sle e e s sle e e e e e st/
/% PREFYMPT PROCEDURE RCWE €-22-e% =#/
2 S
/% DTEIS PROCEDUKE AWAXENS 2 EI PXIOnITY PRCCESS LEAVING ®/
/* TPE CURRENT RUNNING PROCESS IN THE READY STATT AND =/
/* CALLS POR A RESCPEDULING. THE EIGY PRICKITY PRCCESS ®/
/% SHOULD BLOCK ITSFLF WHXEN FINISEID. */
/% IF THR V?$ID IS “FE° OR TEE MCNITOR PROCESS, IT WILL */
/* MAFF IT RFDY WHEREVE® IT IS IN THE VPM. THF FOLLOW- %/
/¥ ING CODT DOES NOT TAKE ADVANTAGE CF THE FACT THAT */
/% CURRENTLY IT IS THE THIRD ENTIY IN THE VPM FOR EACH *

7% REAL PROCESSOF. */ ]
[ e e e e e e e */ DR

/*¥ CALLS MADE TC: CUTLINE, VPSCHEDULER */ T
/% e st abesle 2 e e el et seoleofe geole e e dealeskesioote e e sl steole e e et e e sestesi skt sk e e st stk /

Py P
24’0

PREEMPT: PROCEDURE( VPSID ) REENTRANT PUBRLIC:
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DECLART (VP$ID,SFARCFS$ST,SFARCHSEND,CPU,INDE

/%%% MYTRACFE *%%%% MXTRACE %¥%%¥% MYTRACE *@%%%x
/#%% MYTIACE #%%kut MYTRACT *#&%k®k MYTRACE ¥k
/% CALL OUT¢LINZT( @GMSG16 )
/%%% METRACE %%k MXTRACE **¥¥% MYTRACTE *#%w¥k
J%ad% MXTRACE #k%ack MYTRACT *#seude MYTIACE *owsksn
I¥ 7P4ID <> QFEH THEN DO; /% NOEMAL PHEEMPT
/*¥ STARCH VPM FOR INDEX FOR ID 3/
STARCPSST = 23
DO CPU = @ TO (NB&RPS - 1);
SEARCHSFEND = SEARCHS$ST + NRSVPS( CPU )
DC INDEX = SEARCES$ST TO SEARCHSENDS
IP voM{ INDEY ).VPSID = VPSID THEN
END; /% DO INDEX */
SEARCHSST = SEARCHSST + MAXSVPSSCPUS
END; /* DO CPU */
/* CASE IF NOT FOUND IS NOT ACCOUNTED FOR
FOUND:
/* TOCK THF GLOBAL LOCK */
DO WSILE LOCK$SET(R®GLOBALSLOCK,11G);
/¥ SFT PREEMPTED VP TO =EADY %/
VPM{ INDFX ).STATE = READY:
/* NEEL HARDWARE INTR OR RE-SCERD */
iF ( CPU = PEDS.CPUSNUMBER ) THEN DO;
INDEX = RETSVP; /% DTTERMINE RUNN
DISABLES
PRDS.LAST4RUN = INDEXS

X) EYT=ZS

MXTFACE ik
METRACT *k/

MXTRACE *%x/
MXTRACE *=%/
*/

-1
GO TO FOUND:

CURRINTLY */

ENTS

ING PRCCESS =/

VPM( INDEX ).STATF = RFADY; /* SET TO WEADY =/
CALL VPSCHEDULER; /* NO RETURN */

TND3

ELSE DO;/* CAUSE EARDWARE INTERRUPT */

/%%% MXTRACT #¥*3%k MYTRACT *¥%x%¥ MYTRACE #¥%u%
/%% MYTRACE %¥%% MYTIACE *%¥aw MYTRALE kadoki®
/% CALL OUTSLINE(GMSG17):
/%%% MYTRACE k¥ MYPRACTE *%%%¥ MYTRACE ¥¥%x%
®h MXTRBCE 3%k MYTRACE *%%u%k MYTRACE Sk
EDWSINTSFLAS( CPU ) = TRUE:
DISABL®; OUTPUT( PCRTSCA ) = 8@H;
CALL TIME{1);
“NDOUTPUT( PORTECS ) = ZESTTT ENABLE;
INDS
END; /* NCRMAL PRIEEMPT */
ELSE DO: /* PRFEMPT THE MONITO: */
/* SEARCE VPM ®0R ALL ID’S OF 2FTH */
STARCHSST = 2%
DO WHILE LOCK4SET(QRGLOBALSLOCK,119): END;
DO CPU = @ TO (NRSRPS - 1)

SEARCYSEND = SEARCHS$ST + NRSVPS( CPU )

MXTRACE *#x/
MXTRACE %%/

MXTEACT *xx/
MXTRACE *=%/

- 13

/* SET 8LL INT4FLAGS IXCEPT THIS CPU’S */

IF PRLS.CPUSNUMBER <> CPU THEN
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HDW$INTSFLAG( CPU ) = TRUE;
DO INDEX = STARCHSST TO SEARCESENDS

VPSID TEEN
AEADYS

I¥ VPM( INDEX ).VPSID
VoM( INDEX ).STATE
RND: /% DO ®/
SEARCHSST = SEARCHS$ST + MAXSVPSSCPU;
END; /* ALL MONITO® PROCESS SET TC AEADY */
/% INTERRUPT THET OTHER CPU’S AND

1]

*ESCHKLULE TEIS ONE %/
/mEd MYTUACT AEwak MYTRACE ¥¥wkss MYTRACE ®¥kui MYTRACE %ux/

/%% MXTRACE ¥okwiok MYTRACT %oksws MXTRACE ¥o%%¥% MXTRACE %%%/
/% CALL CUTSLINE{@MSGL7);
froi MYTRECE Wt MYTRACT wxossok MYTFACE #son WYTRLCE %o/
w2 MITRACE *¥%#% MXTRACE *%#¥d MYTRACE *¥#¥%% MXTRACT ¥/
PISABLE;
OUTPUT( PORTSCA )
CALL TIMF(1);
OUTPUT!{ PORT$CA ) = RESIT;

1
m
<
82}
-e

ENABLES

INDEX = RETSVP;

DISAPLES

PADS.LASTSRUN = INDEX;S
UPM(INDEX).STATE = READY;

CALL VPSCHEDULER; /* NO RETURN */
ENDS /% ELSE
/* UGNLOCY GLORAL MEMORY */
SLOBALSLCCK = @3
AETURNY
END3 /* PREEMPT PROCEDURE */

/37 ] ] s ned e ok ne 3 Nz 3 A %R ¥k e Ao e Qoo 3 e e o el e e e Ao sk Hededs ok Aeslesh s SR f
/* CREST®SSFY PROCEDURE AOWE €-22-84 */
[ e e e e e e e ————— */
/* CHEATCT CF INTER PROCESS STQUENCER PHIMITIVES FC2 USE- */
/% PLOGRAMS, CFELTES & SPFCIFIED SEQUENCER AND INITIAL- =/
/* IZES IT TO @, RBY ADDING THY SEQUENCER TO TEE END OF TE®*/

/¥ SEQUENCZR TALLW. x/
[ e —————— %/
/% CALLS MADF TO: OQUTSLINFE OUTSCEAR ®/
/% CUTSHEX ¥/

/**********************************************************/

PFATESSEQ: PROCEDURE(NAME) RAEENTRANT PURLICS

(@]

3

'BECLARE NAME 2YTE;

[}

/% ASSERT GLORAL LOCK */ ,
DO WHIL® ZOCKSET{(RGLORALSLOCK,113): END;

/%% MXTRACT #¥fkd MYTRACE “okiokd MYTRACE #kict vETIACE dokk/
/FER MXTRACE sckwkx MXTRPCF ¥%%x% MYTIACE #wsud MYTSACE k¥k/
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/% CALL QUTSLINT{@MSG25%);

/% CALL CUTSTEX(NAMT);

/% CeLL OUTECHLEZ(CR):

/% CtLL CUTSCHAR(LIF);

/AR MYDIACE deokdst MYTRACE 3ok%ok® MXTIACT kddokk MITRIACE #ok%/
J%%¥% MYTRACE %okdkk MYTRACE *®%#ik MYTRACE #¥%k%k¥ MYTRACE 3%/

IF /% THY SEQUENCEFR DOES NOT ALRFADY ZXIST, IE */
LOCATESSTQ(NAME) = NOTSFOUND THEN DO;
/% CREATY® THE SEQUENCER ENTRY BY ADDING THE */
/% NEW SEQUENCER TO THE FND OF THE SEQS$TARLET */
S¥QSTARLF(SEQUENCERS ) .SFOSNAME = NAME;
SEQSTAELE(SRQUENCERS ) .SEQSVALUE = @3
/% INCREMENT NUMBER OF SEQUENCERS */
SFQUENCEES = SEQUENCERS + 13

END; /™ CITATE THE SEQUENCER */

/% EYLYASE THE GLOB#L LOCK */

3LOBALSLCCK = €3

RETURNS

END; /* CREATF4SEC PROCEDURE */

/*@769*****************************************************/
/¥  TICRET PTOCEDURE ROWE €-22-84 x/
J e e e e e e e

/
/% INTF2-VIRTUAL PRCCESSOR SEQUINCER PRIMITIVE FCR USEPR %/
/% PRC32AM. SIMILAR TO "TAKE A NUMPER AND WAIT." RETURNS/
/% PRESTENT VALUE OF SPECIFIED SEQUENCER AND INCZEMENTS TEW%/
/* SEQUINFER., A POINTER IS PASSED TO PROVIDF A PASE TC & */
/% VARIABLE IN TY9E CALLING ROUTINE FCR PASSING THE RTTUIN */

/¥ YALUF BACY TO THE CALLING EQUTINE. %
/*________________________-________-_-___——_—m-_—____—————*/
/% CALLS MEDE TC: OUT4{LINE %/

/¥ Rk Rt e e 3 Ao AN R R SR SR Rl R el s o R R A e o e ke st R e

- TICKET: PROCEDURE{ SEOQO$NAME, 2ETS$PTR ) REENTRANT PU3LICS

DFCLARYT
SEQSNAMT BYITE,
SECTBLSINDEX BYTE,
RETSSPTR POINTFR,

STCSVALUESRET BASET RETS¢PTR wOFDi

/% ASSFRT GLORAL LOCE */
DO WEILE LOCKSET(RGLOBALSLCCK,119)5 <NT3

JR¥E MYTEACF *%%kx MYTEACE %%¥%% MYTRAQE #¥%kxi% MUTRACE #*%%x/
JERE MYITIACE wdknckds MYTRACT %ock#¥% MYTRACE ik MXTRACE e/
/* CALL OUTSLINT(RMSGZ24); '

JR%E MXTRACT #%%%%k MYTRACED ¥%¥%% MXTRACE ¥%%3%k MYXTERACE *%¥/
J#%% MYTRACE kX&kk MYTRACE *%#k%k MYPRACE *=k%*k MXTRACE %%/

35




AD-A154 178

UNCLASSIFIED

ADAPTATION OF MCORTEX TO THE AEGIS SIMULATION
ENVIRONMENT(U) NAYAL POSTGRADUATE SCHOOL MONTEREY CR
W R RONE JUN B84

F/G 972

2/2

NL .

END
FumeD
one




g £
L £ e

= L
L2s Jie yre

MICROCOPY RESOLUTION TEST CHART
NATIONAL BUREAU OF STANDARDS-1963-A



/¥ OBTAIN SECSVAME INDFX %/

STOTELSINDTX = LOCATESSEQ! STOSNAME )i

/* OBTAIN SEQUENCER VALUT =/

STQ4VALUF$AFT = STQSTABLE( SEQTBLSINDEX ).SEQSVALUES

/¥ INCREMENT SEQUENCER */

SEQSTAPLE( SFOQTBLSINDIX ).SEQSVALUE =
SEQS$TABLT(SECTBLSINDEX).SEQSVALUE + 1 3

/* UNLOCK TEFF GLOBAL LOCK */
GLORALSLOCK = 2 3
RETURNS

ENDS /¥ TICKET PRCCEDURE =*/

/% QR D s e de gk sle e ne o e sie e esle dfeale sfeale sie e stesfe s Heofe e iz e e e ek o Aeaesie e e slesle e sheslesie ede ke dlesiege e /
/% CEEAT®SPROC PROC=DURE FOWE 6€-22-84 %/
/ D e e et o e e = e i e s T o . s i ot o 0 o o = . - - . - b3
/* THIS PrOCEDURE CREATES 4 PROCESS FOF THE USEL AS %/
¥ SPECIFIED FY THER® INPUT PARAMITERS CONTAINED IN & */
/* STRUCTURE IN TH® GATF MODULE. THT PAFAMETZX 2ASSHD i/
/% 1S A PCINTEF WHICH POINTS 7O TEIS STRUCTUZE. ®/
/*¥ INFO CONTAINED IN THEIS STRUCTURE IS: ©PROCESS Ir, Ly
/¥ PRGCESS PRIORITY, TEE DESIRED PROC STACK LCCATION, */
/* AND T9E PROCT¥SS CODF STARTING LCCATION #YICH IS x>/
/¥ IS TwO ELEMENTS: THY IP RFSFISTER (CFFSET) AND T3C %/
/% €S EEGISTEF (CODE SEGMFNT). %/
[ e e e e e e w/
/* CALLS MADF TO: QUTLINE #/

/********$**********************#****************u*********/

CHEATESPFROC: PrOCEDURE( PROCSPTR ) REENTKANT PUBLICS

DECLARE
PROCSPT™ POINTER,
PROCSTAELY BASED PROCSPTR STRUCTUFE
{PROCSID BYTE,
PROCSPEI BYTE,
PROCSSP WORD,
PRCC 4SS wWCRD,
PROCSIP WOPD,
PRCCSCS WORD,
PRCCSTS wWeaD,
PEOC¢ES WOED )3
DECLARF
(PS1, PS2) WCRD,
TEMP RYTE:

DTCLARF PROCSSTACKSPTR POINTFR AT(@PS1),
PROCSSTACK BASED PROCSSTACKSPTKk STRUCTURE
(LENGTH( 2FFE) 3YTE,




| )
FETLTYPE WOERD, SR
BP WORD, e
DI WORD, e

! ST WORD, )V

. Ds wORD. . B
DX WORD,
cX WORD,

: D¢ WCKD,

3 BX WOED,

' ES wORD,

: IP wQsD,

' CS WOED,

! FL WORD) S

. /%%% MYTEACE *%%%% MYTRACE *%#d% MYTHACE %%k MITRACE *%%/ _

[ /%% MXTRACE ¥k METRACE *¥%%% METRACE *##ik MITIACE *¥%/ )

, /¥ CALL OUTSLINE(QRMSG26); '

: /%% METRACE %ok MYTRACE Miokik MYTRACE *fok% MYTRACT *¥%/

' /%3%% MYTIACE ekdomk MXTRACK *%omkss MYTRACT ks VXTIAQE %o/

/¥ TO SET UP PROCSSTACYSPT: %/

PS1 = PROCSTAFL?.PROCSSP - 11€K; L
PS2 = PROCSTABLE.PROCSSSS )
PPOCSSTACK.EETSTYPF = INTSRETURNS S
PROCSSTACK.BP = PRCC4T!BLE.PRCCSSP; -
PROCSSTACK.DI = @; 1
PROCSSTACK.SI = @3 s
PEOC$STACY¥.DS = PFOCSTARLE.PROCLDS; )
PROCSSTACY.DX = 2: o
PROCSSTACK.CX = @3 e
- PROCSSTACY .RX = @3 ]
: PROCSSTACK.¥S = PRCCSTABLF.PROCSESS PR
PPOCSSTACK.IP = PROC4TSBLE.PROCSI?; 0
PROCSSTACY.CS = PROCSTAPLE.PROCSCS; S
PROCSSTACK .FL = 200F; /*SFT [F FLAG {ENAELE INTR )%/ L
/% SET GLCOBAL LOCK */ "
DC WEILE LOCKSET{QGLORALSLCCK,119)3 END3 o
)
IF PRDS.VPSE¢PFRSCPU < MAXSVPSSCPU THFN DO -
T¥MP = PRDS.YPSSPERSCPU + PRDS.VPSSTART;
VPM( TFMP ).VPSID = PROCSTASLE.2RCCSID; B
VPM( TEMP ).STATE = @1;/% READY %/ SR
VPM' TEMP ) . VP$PRIORITY = PROCSTABLE.PROC¢PRIS RO
VPM( TEMP ).EVC/THREAD = 255; 2
VPM{ TFMP ).EVCSAWSVALUE = 2; .

VPM{ TEMP ). SPSRFG = PROC$STABLE.PFOCS$SP - 1AH;
VPM{ TEMP ).SS$REIG = PROCSTABLE.PROCSSSS

PRDS .YPSSPFESCPU = PEDS.VPS$SPERSCPU + 1;
PRDS.VPSEND = PRDS.VPSEND + 1;
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NRSVPS{ PaDS.CPUSVUMBER )} =
NRSVDS(PPDS.CPUSNUMBRFF) + 13
END} /% DO */

/% EFLFESF THE GLORAL LOCK */
GLOBALSLOCK = g3
RETURNS

ENDi /% (REATF$PROCESS */

/% QD S Hewe e e se s e o Mo oo e e el 30 e 3 ook 3 Re e e ¢ e R e Yeolealesiole kel e R A s
/3% INSCHAF PROCEDURTE ACHE 6-2z-54 */
/e e e e )
/* GETS A CHAR F3C0M TE® SFARIAL PCHT. CHAR IS ttiInNcTHif! wf
/* FCHOED. THAT IS EESPONSIBILITY OF USE} IN THI3 C#SE. */
/¥ INPUT TO STRIAL PORT VIA SEBC861 DOWN LCAD PRCGIAM MAY ¥/

/% NOT BE ACCEPT¥L. */
/* PCINTER IS PRCVIDED 2Y USER SO HE CAN BE XFTUENED TEFT  */
/% CEARACTEHR . %/
/A e e e e S U S %/
/% CALLS MADE TO: RECVSCAHR */

[/ 3R A3 33 300k 3 e oo ok e o e e AR e ade st s e e s ook e ek Neoge e o e de e Feade e e e e e s spake ok A ke 3z
/%% MYTRACE wkkuok MYTRACE *xusk MYTRACE ok MYTRACE *u%/
/¥%% MYTRACT #%¥kk MYTRACT wkuok MYTRACE *¥¥u¥ {TRALE ¥¥%/
/% IN$CEA®: ©RCCEDURE { RETS$PTR ) REENTANT PUBLICS

/% DFCLARE

/% RET$PTR POINTTR,

/¥ INCH? RASET RET4PTR EBYTZS
/¥ DISAELE;

/% INCER = RECVSCEAR;

/% YNABLE;

/% RITURN:

/% END; /% INSCHA: */

/#%3% METRACE #iti METRACE *dfuik MYTRACE %ok MYTRACE %%/
/% METRACE swxtk MYTRACT #¥sdk MYXTIACE ¥¥%%¥ MYTRACE ¥%¥%/

/% 1) @ 2% 33k e e 35 % e AR A e o e B e 3 st RS0 Ol AR RN Fe S R Rl K e e ek /
;* INSNUM PRCCEDURE 20wE 6-22-34 ®/
« ,

/
/% GETS TWC ASCII CYAR FRCM THF SERIAL PCTT, EXAMINZS /
/% THEM T0 SEE IF THEY AFF IN THE SFT ¢. F HEX 4ND FOaMS %/
/*¥ A BYTE VALUE. ¥FACH VALID HEX DIGIT IS ECHOZD TO T7IE /
/* CRT. IMPRCPER CHAR ARK IGNORKED. NC ALLOWANCTES ART %/
/* MADT FOR WRONG DIGITS. GET IT ZIGHT THE FIZST TIME.. */
/* IF YOU ARY INDIRECTLY ACCESSING THE SITRIAL PORT VIA */

/* THE SBC861 DOWN LOAD PROGxAM FiOM THE MDS SYSTEM x/

/* INPUT M&Y NOT EE ACCIPTED. A POINTER IS PASSED BY THEI*/

/* USER SC TEAT HE RETURNED TFEX CFARACTE:. */
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[ e e ——————— %/
/* CALLS MADT TC: INSEEX */
/A e aga sl e R et ol 3ok AR e ek Rk SNaK RXC Fe 3t H A AR R RN R RAT RN AR KRR e

s MYTRACE *kndx MYTRACE *¥ioss MYTEACT Xosos MYTHACE #uie/
/¥%% MITRACT %%¥&%% MYTRACF #ksckd METRACT dkdk VITIACE *ick/
/% INSNUM: EPRCCEDUXE ( RET$PTR ) =EENTIANT PURLICS

/% DFCLAFE

/% RETSPTR POINTFk,

/% NUM BASED RIT$PTS BYTE;

/% DISABLE;
/% NUM = 1

/% ENARLE;

/% TETURNS

/% ENDi /% INSNUM %/

/%%% MYTRACE ik MYTZACF ¥k MYTRACE *%%%% MXTRAC
J%%kx MYTRACE *%%m% MYTRACT »¥3kx MYTRACE ¥*¥¥¥% MYTRAC

% T 4 % Ko Ko e e R e e e e e K Afee B A< 20 e N e xe A< A2 e e xe K K o i Ko Ke ofe e el Kesis ot X s sk e xe K Bk
1224

/e e e s e e ke ek ekl sl ek ke e e Rl Rea ook el ol A s Ak ik R A X e/
/* OUTSCHAR PROCEDURE RCWE 6-22-24 %/

/* ________________________________________________________ ¥ /
/* SENDS A BYTF TO THEE SFRIAL PORT */
[ E e e e e e * )/

/% CALL MADE TO: SINDSCHAR */

/*#*ﬁ*************************#*********$*************$**$*/

2% MYTEACE #dcick MYTRACE ik MYTRACE ¥ookonk MXTRACE wkiy/
/*** MXTRACE Negeslesksle MXTRACE Sje o se s sk MXTRACE 2% e sfe shoe MXTRACE *#*/
/¥ OUT$CHEP®: PEOCEDURE( CT&3 ) RTENTRANT PUBLIC:

/% DTCLARE CHAR BYTE;
/* DISABLES

/* CALL SENDECEAR( CHAP )3
/% ENAZLTS

/% ZETURNS
/* END;

/¥3% MITIACE *¥%3%% MXTRACE ##0of% MITRACT ik MXTRACE %i%/
/¥%% MXTEACE *%%¥% VITRACE %¥%it% MYTRACE #w%#xk MXTIACE *%%/

/*1@72***********$$***************************************ﬁ/
/% QUTSLINE PFOCEDUEF A0WE 6-22-34 w/
e e e e e e r e ———.——— =:=/
/* USING A PQINTER TC A 3UFFER IT WILL CUTPUT AN ENTIRE Wy
/¥ LINF THRU THE SEFIAL PORT UNTIL 8N “%7 IS FENCOUNTERED =/
/% OR 89 CYARACTFRS IS REACHED--WHICH EVER IS FIRST. CR’S¥/
/% AND LF’S CAN 2% INCLUDED. u




/* CALLS MADE TO: SENDSCFRAR w7

/*********32014* R AR HS AR A0S 5 R0 A AT 3K R RN Ke 4 30 Ao (e Ao AT [ Ao Re ek Aeag e Re N NN KA/
/E3%% METRACE kst MYPRACT $¥iokd MITRACE ¥soksk ViTR4CE ¥k,

/% MYTRACE ok MXTRACT A#aik MYTRACT siodast “XTRACE *ic/ e
/% OUT4LINT: PFOCEDURF( LINESPTF ) FRENTRANT PURLICS i

/% DECLART DRAR
/% LINTS$PTR PCINTER, RN
/% LINE PASED LINESPTR (Bg) 3YTE,

/* IT BYTES

/* DISABLE:

/% DO II = @ TO 79; e
/* IF LINE{ II ) = “%° TREN GO TO DLONE; o
/*® CALL SENDSCHEAR( LINF{ II )} )3

/* FND;

/% CONE: ENABLES

/% PETUEN;

/¥ END; s
/¥3%% MYTRACE k¥ MYTRACE &k MEPRACE =¥k M{TIACE %%/ -
/¥%E MYTRACE ¥%k¥¥%k MYTRACE ¥¥xX¥ MXTRACE *%¥%%3% MXTRACE %%/

/%11 4 wdkdn %2 ot 3 e e 332 ol o e e e 2ok o e e sje ool 92 e e e s ik v ek Aesleskosledlenie s skl st s /

/¥ OUTSNUM PROCEDURE KOWE 6-22-84 %/

/* C8LLS M2DF TO: OUTSHTX ¥/
/¥ s el e e s e g el e e ol e e oo el e e stk e e ook o eole Ak s Aot RN N e A e s AR A A

J%%% MXTRACE #¥¥k MYTRACE *#kk WYTRACE *odior MYTIACE #k/ :
/%% MYTRACE #ksst MYTRACE ®soks® MYTRACE *#%ick MYTRACE *%%/ )
/% CUT$NUM: PROCELURE( NUM ) REENTEANT PUBLICS '
/% DTCLATE NUM BYTE;

/% DISABLE; -
/*  CALL OUTSEEX( NUM ); -
/*  ENARLE; :
/% RETUBN; ,
/% ENDj

/% MYTRACT #ksik MYTRACE *¥kk MYTRACE *kd® MYTRACE %o/
/%% MXTRACE *¥#3% MYTRACE ik MXTRACE *ki% MXTRACE %ot/

/% ] 4 2 %% e st Kool e e e e e e o ok oo R o et e e i e ke ek et s e e SR ok O e e/
/% INSDNUM PRCCEDURE ROWE €-22-34 */

/* GETS FOUER ASCII FROM SEQIAL PORT TC FO2M WORD VALUE. x/




/* CRITEFIA AP¥ THE SAME A4S IN PAOCEDUEE INSNUM %/
2 T —— o — e o e */
/% CALLS MADT TO: IN$HEX */

[/ R R N e A X 0 A ROACRO A R 3 3 AT R e ek He e Ao e oK Ae e A Ao e oA N K A e qeoe g e K AR g
J%¥% MYTRACE *dssi MYTRACE ¥¥iiok MYTIACE ¥dksx MYTRACE ##*/
/%%% MYTRACF *%ddok MYTRACE ¥%#¥¥% MXTRACE #¥¥¥% MYTRACT %%/
/% IN$SDNUM: PRCCETURE ( RET$PTR ) REENTRANT PU3LIC;

/% DFCLARE

/* RETS$PTR POINTFR,
/% INUM BASFD RETSPTR WCED,
/* (E, L) WORD:

/* DISARLT;

/% H = INSHEX;
/% E = SHL! K, 8 )i
/% L = INSHEXS

/% DNUM = (H OF L);

/*  ENBRLE;

/% RETURN;

/% END;

/¥%% MYTRACE %k MYTRACE *kwihk MXTRACE #wkxk MYTiiCE #%%/
/%%% MEXTRACE ik MYTRACE #*%¥s¥% MYTRACE #*i#%% MXTRACE %%/

/%11 77 2% Aot He e A e eop o oo e et et e e i AR RSl SRR AR 4O A e et Aok e ke sk
/* OUTSDNUM PROCEDURE BOWE 6-22-34 *f
/* ———————————————————————————————————————————————————————— R /'
/* OUTPUTS A %WORD VALUE NUMBTR VIA THE SERIALL PCRT */
/o m e e e e e e ——————————— e e -3/
/* CALLS MADE TC: OUTSHEX x/

/] %3 A s e g e seste e ek dedeeele deoiesife s el ekt s ke ol ol ik s s el ool $eokeole s/

/¥%% MYTRECE *%¥%%k MYTRACE %¥¥%¥ MYTRACE *¥¥#&X MYTRACE *¥%/
/®%% MYTRACE ¥¥#*X MYTRACT ¥¥%id MYXTRACE *%=®u% MYTRACE %%/
/* OUT$DNUM: PROCEDURE( INUM ) IEENTRANT PURLICS

/% DFCLARE
/* DNUM WORD,
/* SEND RYTE;

/¥ DISARLE;

/% SEND = HIGE( DNUM );

/* CALL OUTSEEX( SFND );

/* SEND = LCW. DNUM )3

/* C8LL OUTSEEX( SEND );

/* ENABLE;

/* RETURNS

/% END;

/%%% MXTRACT *%#%%%k MXTRACE #%¥% MYTRACE *¥¥xi MYTEACE de/
/*** MXTE!CE s e NXTRACE o g slesic ok MXTRACEKE %2 3jeole e MXTRACE ***/
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/*1215*****************************************ﬁ********#*#/

/% RECVSCHAYR PRCCEDURT A0WE 8-22-c4 %/
/* __________ ——————— - ——— . - —— ——— o o o — 2 e m_-__--___-______*/
/* BOTTOM LEVEL PZOCEDURF THAT OBTAINS 4 CH:: F.OM TEE */
/% SERIAL PCRT. PARITY EIT IS RAMOVED. CHYAR I3 JINOT!ID =/
/* FCHOED. ®/
[ e e e e e e —— e %/
/* CALLS MADE T0O: NONE */
/**************************#**********************#********/

J%%E MYTRACT soksokdk MYTRACE *x¥okdok MXTEACE dwoksx MYTSaCE %oty
/%% METRACTE #okstik MYTRACT stioiik MYTRACET ¥¥%%% MITRACE s/
/¥ BECV4CEAF: PROCEDURE BYTE REENTRANT PUBLICS

/* DYCLARE
/* CHR BYIF;

/* /*CEFCK PORT STATUS BRIT 2 FCR RECEIVF-READY SIGNAL ==/
/* DO WHILE (INPUT(Q@LAH) AND Q2H) = ¢+ IND;

/* C3® = (INPUT(ED8H) AND @7FE):

/* RTTURN CUR;

/% ENTS

/%% MYTTACE %dokdk MYTRACE %e%k%%% MXTRACE %%%¥x MYTIACE %%/
/%% MYPRACE %%%k%% MYTRACT #x¥kk MYXTRACT *wuk® METEAQER ax/

/*1241**************************%**************************/

5: SENDSCHAR PROCTDURE RCWE £-22-84 %/
________________________________________________________ X/
/* CUTPUTS A BYTE THRU THE SERIAL PORT. THIS IS NCT A x/
/% SERVICE AVATLABLE THHU THFE GATEXEEPER BUT IT I3 CALLEZ®/
/¥ BY MANY OF TEZOSF PRCCEDURZS. IT WILL STCP SENLING */
/* (AND TVERYTHING ELSE) IF IT SEAS A S AT INPUT. Q x/
/¥ WILL RFLEASF THE PROCEDURE TO CCNTINUE. */
/* THE USER BEWAREIIII! THIS IS ONLY A DIAGNCSTIC 7GOL */
/¥ T0 FREEZE THE CRT FOR STUDY. FYLEASING IT DORSN'T */
/* ASSUR® NORMAL RESUMPTICN OF EX®RCUTION. (YOU MAY FOR(CV¥*/
/¥ ALL BCARDS TO ITLE FCR EXAMPLEK.) ./
. S %/
/% CALLS MATE TO: %/

/*****************************************$****************/
J%%% MYTEACE #%%dox MYTRACE *¥#%%%k MYTRACE *¥%¥% MXTRACE *%%/
/%%% MITRACE *%%*%% MXTRACT *¥%%% MYTRACE *¥¥k% MYDRACE *%%/
/% SENDSCHAP: PROCEDURF(CHAR) KEENTAANT PUBLIC:

/* DFCLARY (CFAR,INCHR) BYTF;

/* /* CHECK PORT STATUS */
/* INCHE = (INPUT(2DRY) AND @7FH):
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/% IF INCEZR = 13% THEN

/% I'C WHIL® (INCER <> 113);

/% IP ((INPUT(@DAK) 2ND P2E) <> 2) THETW
/* INCYR = (INPUT(@D&H) AND 27¥d;;
/% ENT3

/% DO WHILE (INPUT(@DA&H) AND @1E) = 7i END;

/% OUTPUT(QNEY) = CHAR:

/% 2ITURNS

/% END3

/%% METRACT *¥&kx MYTRACT ¥%k%k MXTRACE ¥*¥w% MYTRAiCE #¥%/
/%% MXTERACE *%%%% MYTPACF *%%%X% MYXTRACE =%kdkd MYTL LT %uk/

/¥12¢c3* e sfeaie e 2 e e 2 e il e oie e e e o ol leafe e sle e e sl slesje e e e desle Aes sk oo sl e s e e via sk sk g S

/¥ INSHEX PROCEDURE *OWE 6-2z-34 =/
e e e e %/
/* GETS 2 HEX CHAX FRCM THE SEIIAL PC2T AND IGVCREIS ANY- =/
/% THING ELSE. FACH VALID HEX DIGIT IS F¥FCEOED TO TFE =/
/¥ SERIAL PC3T. A BYTE VALUT IS FORMED FRCM THE TwWQ YEX */
/¥  CHAR. #/
/* ———————————————————————————————————————————————————————— -\‘/
/* CALLS MADE TC: RECVSCEaAR */

P A e e e T e L L L L
/%% MXTRACE sk MYTRACT eiedokss MYTRACE ik MXPIACE %/
J¥%% MYTEACE *#¥k% MYTRACE %% % MYTRACE #¥¥w¥ NMXTRALE s/
/% INSFTX: PRCCEDURE BYTE REENTRANT PUBLICS

/% DECLARFE

/* ASCII(*) 3YTE DATA (°01234567RCABCDZEF’),

/% ASCIIH(*) BYTE DATA( Q123456789 ,61H,62H,63H,64H,65E,
/* 669),

/* (INCHE, FEXNUM, H, L) BYTE,

/* FOUND BYTE,

/* STCP BYTFS

/% /¥ GET HIGH PART OF BYTE */

/* FOUND = @3

/*® DO wHILF NOT FOUND;

/* /% IF INVALID CYAR IS INPUT, COME BACK HERE %/

/% INCHR = RECVS$CEAZ;

/% H = 2;

/* STOP = 2;

/% /% COMPARE CHAR TO HEX CHAR SET */

/% DO WHILE NOT STOY:

/* IF (INCER=ASCII(E)) OR INCHR = ASCIIH(F)) THEN DO; T
/* STOP = QFFH;

/* ' FOUND = ?FFE;

/% CALL SEND$CHAR( INCFR )i /* TO ECZO0 17 %/ R
/% END; o
/% FLSF DO; o]
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/% H=01+13

/% IF E = 124 THEN STOP = 2FFH:
/% END3 /* ELSE */

/% END: /* DO WHILT =/

/% 9 = SHL( H, 4 )3

/% END? /% DC WHILE */
/% FOUND = &3

/* /* GET LOW PART OF BYTE */

# DC WHILZ NOT FOUNT;S

/% /% AGAIN DO UNTIL VALID HEX CHAZ IS INPJT */

/% INCIR = REUCVSCHAR;

/% L = 2B}

/* STOP = @3

/® DO WEILE NOT STOP;

/¥ I? (INCHR=ASCII:(L)) C® (INCHA=ASCIIE{L)) THEN I0:
/% STOP = @FFE:

/*® FCUND = @FFE;

/% CALL SENTSCHAR(INCER)S

/% END3

/¥ ELSE DO;

/% L =1 + 1%

/% IF L = 1K THEN STQOP = @FFE;
/* END; /* TLS® */

/% ENDs /% DO WHILT */

/% ENDi /% DO WHILE */

/*  KETUEN (B OF L);

/% END; /* INSHEX */

/%5 METRACE sl MYTRACE ool MXTRACE #iskwk MXTRACE %%/
%%% MXTRACE ®m%% MXTRACE wwiock MXTRACE *¥ksk MYTEACE ¥¥%/

/ x 1 3 9 3 ¥ e e 3¢ 3¢ ole 32 sleok of X e Fle ol o e eie sje sl sl sl i ole st ok sla v Dok RSl e sie o slesie s e o s e S g g e vl e s e e ek /

/
/* OUTSFEX PROCEDUEE COWE B-22-44 */
/*———————-————-——-—-———-————— — —-_—-.-————-——-——-—-———-———_——_-.-_——-—*/
/* TRANSLATES BYTE VALUES TC ASCII CEARACTEZRS AND CUTPUTS*/
/* THEM THFU THE SY¥RIAL PORT >/
JE e e i e e ———— %=/
/¥ CALLS MADE TO: SENDS$CHAZ w/

/%30 e e e el e e s e 0 e o AR e s oK o e i SR O KRRl Rkl X s oK e R RR K

/A% MXTRACE e¥iok MYTRACE #M0rs MYTRACE *¥sik wYTRACE s/
/% MYTEACE #%#4x MYTRACE #%uskor MYTIACE ®#%%% MYTRACE *%%/
/% OUT$YEX: PROCEDUIE(B) RFENT#4NT PUBLICS

/% DICLARZ P PYTE;
/* DFRCLARE ASCII/*) BYT® DATA (“J12345672QA3CDEF’);

/* CALL SENDSCWAR(ASCII{(SHR(P,4) AEND 2FH)):
/% CALL SENISCHAR(ASCII(B AND Q2FE));

/% ZETUEN;

/* END;
J%%% MYTRACE *##ds: MYTRACE k¥xddk MYXTRACE ¥kt MYTRACT *%kk/
/®%x MXTEACE *¥u¥it MYTREACE %%ex® MXTRACE %wkkn MYTIACE *%%/
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/X et e o st e e e e ool e s e e e e o R 0 R O KSR N X R e R R KRR
END3 /¥ L2$MCDIULE */
/3 e oo Xe oot o e e o ofe e 3o Xe el 6 e o ke s e s i b o ok Xe o e sl e e 3K oK o Xe MRS e SRRk ke

/e e 300 3 e e 3o e X0 et o e e AR K R ek e sie e %0 e R 30 A Ne e Xe e e e Kook 33 AR Ao K¢ Ao e e Ae KR A AeKTHe R f
/% AR AR R A e KA ¢ St 3 e ool X e deak e ofe e xe Ao 2ienie e Bk Ao Ne R Ao A e e HOA NeRe Xe 3 W ACHA KA RN /
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APPENTIX E

411 the LEVEL I source code written ir PL/M is contairned
in the file LEVEL1l.SRC. It is compiled with the LA3G:Z
attribute, Two otker LEVEL I functions, SCHEDULER ari
INTZRRUPT BANTLER, were written ir ASMR6 and are listed irn
their own modvles. LFVEL I is one of the relocateahle ~3ie
modules in file: XCRE.LNK. It is part of the executadle
code module in file: KORE. XORE i{s tre development system
version of the file KCRE.OPS loaded by MCCRTZX.CMD under the
CP/M-8€ operatinre system. This modvle contains wutility
procedures used only by the cperating system, Two memory

mapse of KORF (.0PS ard .TRC) are loca‘ted at the =snd of tnis

-5
e

tpperdix. ThLe maps ccme from file: XCRE.MP2 after ccempilirg,
linking and loceting the applicable files. KCRE.OPS) is
produced with the code unaltered. KOFE(TXC) is obtained iy
remcving and adding appropriate commenat marks from  trne

indicated codie before processirg.

T W N WP 4

TR
s
..
Lt
PTG
hauhindy
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/*?Q77*#****************************************

/ si el e e el ez sy

/*************************$*********$**********a,

/¥ FILT:

VE2SION:

PFOCEDUEFFS
DEFIN®D:

LEMAZKS:
WATNING:

R BRI VR (P EEEY XSV PLENIRS R LBV SN $ 2B {3 PRPURLP IS (b B i3 &

L¥VEL1.SkC
SCWE 6-22-24

RETSVP
CETWCARK
LOCATESSEQ
SAVESCONTEXT
MCNITORSPRCC

SEVERAL OF TEX

TR T— L Bk -aed ans Sath S o

EDYTHZISV?
LCCATESEVC
IDLFS$PROC
GETsSP

LITFRAL DECLARATIONS EELCW

EAVE & SIMILAP MEANING IN
ING IS COMMUNICATED ACRCSS
CAFTFUL WHEN CHANGING TEFM,

OTEER MODULES. THAT “ME4N-
MODUL®S 3CUNDAZIES. 3E

%/

/*******************************************#**************/

L15¥0DULE: DOy

/*@Zzg********

dte sz Basie e Mol Rak e e sie sk e sie sl ol e e desie s st

sne e T Ne SR N N e e et R e e s N e e e sk /

/AR e A2 A0 A0 A %7 e 9l R X2k Ao e X A K sk ook e K3 e A R 47 3 %< R K Ao Re Ko Ao Az e e A e o AR Ae NN e de s S

/% LOCAL

DECLARE
MAYSCRU
MAXSVPSSCPU

MAXSCPUSSSNMAXSVPSSCPU

FALST
REATY
FUNNING
WAITING
TRUE
NCTSFOUND
PORTSC?
PORT3C2
PCRTSCE
PORTS$CA
RESET
INTSITTURN

/RERE MOORTEY ok
/3% MCQRTEX ¥30%
IDLESSTACKSSTEG
IDLESSTACKSAERS
INITSSTACKSSEG
INITSSTACYSARS
VA MCQRTPFY 3ok
/e, MOQRTEY Xemsksk
/::::::::c::e MXT:ACV Az sligsie

DECLARATIONS

LITERALLY
LITEFALLY
LITERALLY
LITERALLY
LITERALLY
LIT*RALLY
LITERALLY
LITERALLY
LITER2ALLY
LITFRALLY
LITERALLY
LITERALL

LIT:ReLLY
LITFRALLY

MCOFTEX
MCORTEX
LITFRALLY
LITERALLY
LITERALLY
LITFRALLY
MCORTTY
MCORTEY ek
MXTEACF
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‘PCRIPH T,

"2C3308 "]
%35k MCORTFX
MCORTEX
% MXT2ACE

3 /

’

.—l
[WWRaN]

“1

N

* ® e @ e @ w @ w e e e @ e .

’7/
‘119
‘2557

‘aeceE’
‘aAg2y
TAACEE”
‘PeCiH”

’!41

1775 4

*aAkk MCOKTEX %% MOORTEX ks
Ak MCORTEX #3¥%% MCORTIX

:;:*:;::::/
/:;:::: NI AT NN //

PRENPYSYSERAE S < /
/:;:::: PXS AR R VE LS /
/****>§<***/
****/
****/

skt e /

‘ec8cH’,
‘ecex=y”’,

k%% MCORTTY
MCORTT X
#iess MXTRACE

NLAEHE A




/i YoM IX
/% catn v
/% END; /% 1
/% 30 T0O 100?35
/% ENDi /¥ VONITOR 2ROCT
RS MXTIACT ek

STEATE = WeITINGS
STOULER: /* NO RETUIN */

X7 MXI\“P,‘« sesslse V'jm‘{q
i MXTTACT 8 H‘lT~AC" B AN /

JawsR VI ACT

/#@9;5” 38 W“******4f’*° sk Nesieskosg Ao s e sk e s e e sle e e
/*4:{:@::,‘::(::,‘::::;:::,’::{:,,. AN RO 2R M 5 NONE L I AR A NN VTR NI RT A BIAT NI SINCRI LTI RTINS I s A ;AI
/*F ST!RTING POINT QF TH® ODEﬁﬁ"IﬂG SYST=™ 2/

‘/:.‘: ________________________________________________________ 2.1/’
/% RCUTINZ IVITIALI7“S TEE OS ENT IS NOT REI P‘Am =/
/R RN R K27 33 5 A0 A R H AN R A AR AR RO RROA N AN RN NA T NN IR RN S

/«~X 3E 31002 3R 38 B KT R RO IR RO AN NS A IR NN RSN RNz e R Re e

/% TC INITIALIZE TE®X PRDS TASLE »0% TEIS CPU */
DECLART CPUSPT® POINTEF DATA(GPRDS.CPUSHNUMEEE),
27 TYTES

DISARLES

fERAGE METEACT ARdk MYTRACT Aksick VMITRACE %06 M{TH
J¥3F%E MYTRAQT #%%%k MXTRACT dciss MYTRACE %30k vyT
/% CALL CUTS$LINE(?MSG12);3

¥Ax MATTACE %ok MXTRACT wwkoek MYTUACET skides
R MYTRACT pXR AR MYTRACT PSR ER 5 MXT')ACF g

/7% INTITTALIZE
CUTPUT(P0FTSCE)

P I AND P I C */
¢reHy/* PPI - MICFEOPCLIS + MCCZETEIX */

P
OUTPUT'/PORTSCA) = 13H; /#* PIC - ICW1 - EDGT TRIGGERED */
QUTPUT 20=TS$C2) = 42F;/% PIC - IC¥2 ~VFCTCR: TA3LE ATLDIESS */
OUTPUT/PORTSCR2) = ZFH;/* PIC - ICW4 -MCSBE MODE, 5(UTO RCI #*/
CUTPUT'PC2TS$C2) = @AFBS /*PIC — MASK ALLOWING INT. ¢ & € */

/% ESTARLISE UNIQUE SEQCUENTIAL MUMRFX FOR TFIS CPU %/
/% SETT GLCRALSLCCX */

DO WHILE LOCX<¢SET(QGLOBALSLOCK,119); INDS
PIDS.CPUSNUMFIR = CPUSINITS

CPUSINIT = CPUSINIT + 13

/% PTLFAST GLCRAL LOCK */
FLOELLSLCCE = @3

UP INITIAL START A4T ENT FOR PRCC TARLE %/
PESTAEY = ¢
DC ZZ = 1 TO PRDS.CPUSNUVBTR;

PPDS . VP4STAET = PHDS.VPSSTERT + MAKSVDSSCPU;

™o

/** b M:ORTF)\ LA 33 VCO:T“X PR MCORTE SR e MCOTTEX ****/
/:;:z{.)_:::: y(‘(\;T:\_x s szl MCCRT‘:X Hoantyes MCO_{TEX PR LS N3 MCORTEK :;::,'::::::://

[
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/%

Vi
/e
VA

o2

/%

END

IF

T3 = 2TR23;
/% CU=FENT CONTFNTS SEQULD NC¥ 3T tUMILERLT i/
CALL CUTSNUM(NONTTNTS,
TO0P2 = TRUT:
DC WEILZ LCOPZ = TRUT:
DO WEILZT (INCE=COT, “i8ND(INCHECN )
END(INCHRCSCR)
CALL INSCHAZ(RINCER)S
END;
IFT (INCHR = CF) THTN LOCP2 = LS
IT {INCH= = 7,7) TS24 D0;
/% 3YIP THIS 3anDz &ND 4C TC NEXT FO: SU2 »/
CALL OUTSCHAR(CR):
CALL QUTSCFEAR(LY)
tDDRL.OFFSET = 21D
PTR = PTR3;

X‘1

CALL CUTSDNUM{ATLD=,BAS®);
CALL OUTSCHAR( : ")

CALL OQUT$DNUM{ADDR.CFFSTT):
CALL CUTSCEAR{ "-")3

CsLL OUTSNUM{CONTEN :

TENT
*NDF /% IF SXIP FC2 NEX
I (INCFR = 7 7)) THEN T
CALL QUTSCHAR{™ 73
CalLlL Iuv\UM(QCOV ENT
DO WHILT (INCIR<CH)
CaLL IVSC”F*'QIV”
IND
IF {INCHR = CkL; T¥
IF (INCHR = °,7)
CALL 0UTsCH )
ADDR.OFFSFT = ADDR.CFFSET + 13
PTZ = PTR3;

CALL OUTSCH:® F(Ct):

CALL QUTSCELR{LF);

CALL OUT$L4UM( DDA .BAST);
CALL QUTSCE*:(":");

£ALL OUTSDNUM({ATNDR .OFFSFT);
CALL CUTSCHE=("=");

CALL CUT$NLM CONTENTS )
FNDs /% IF 30 TC NEXT ADDR %/
ENDs /% TF CHANGE CONTENTS %/
INCER = “X7%y /% EFINITIALIZE CMD %/
TNDs /% LOOP, CONTINUOUS SUT MDD =/
/% SURSTITUTE CCMMAND SECTICN */

"INCEF="E") Ot (INCH:=€5E) THEN DO:

/% FTIND OUT wWYICT VPS IS RUNNING "Mu™ =~y
INDFX = =ET¢VP;

/¥ NOW FTLOCK MYSFLF =/

TISARLES

PEDS.LASTERUN = INDEXS

1c2
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h T —— . el P T T o T T,

/¥ IF (INCE-=64F) OF (INCEE=€5H) OP (INCHr=73H) THEN

/* VELIDSCMD = 2FFHS
/% IF VALIDSCMD = (FFH TH3IN CALL CUTS$CHAZ{INCHR)

/% ENDS /% DO WEILE %/

/% IF {INCYR = ‘D7) 0% ‘INCHY3 = 647) TEIN DO;
/* /* DISPLAY CCOMMAND SECTION #/
/% CALT INSDNUM(QADDR,.BASE);
/% CALL OUTSCHAR( :");
/% CALL INSDNUM{RADDR,CFFSET)S
/* PTE2 = @GADDE;
/* PTR = PTR3:
/% /* CCNTENTS SIQULD NC¥ 2F SIT */
/% DO WHILF (INCHRCKDCR) &ND (INCEZ<>23H)S
/% CALL INSCSAR(QCINCH®R):
/% END3 /% DC WEILE */
/% IF INCH+ = Cr THEN DO;
/% CALL CUTSCHAR( -");
/% CALL OUTSNUM(CONTENTS):
/% CALL CUTSCHAR(CR):
/% CALL OUTSCEAR(LF);
/% END; /* IF NCRMAL 1 4DDE DISPLAY */
/* IF INCIR = 23H TYEN DC;
/% CCUNT = ¢;
/% CALL OUTSCHAR( #7);
/% CALL INSNUM(QOUANTITY);
/% IO WEILE QUANTITY > 23
/% CALL OUTSCHAR(C®):
/% CALL OUTSCHAR(LF);
/% CALL OUTSDNUM{ATDR.2ASZ):
/* CALL OUTSCHAZ{ ":7);
/% CALL OUTSDNUM{ADDR.OFFSET);
/% LINECOMPLETE = FALSFE;
/% DO WHILE LINECOMPLETE = F8LST:
/% CALL QUTSCHAR(” 7)3
/* CALL OUTSNUM/CONTENTS)
/% ADDR.OFFSET = ADDR.OFFSET + 1
/% °Tk = PTR3;
/% QUANTITY = QUANTITY - 1;
/% IF ({ADTR.OFFSET ANT 22¢FH)=d) OR
/3 (CUANTITY = ¢) THEV LINECOMPLFTI=TRYX;
/* TNDS /% DO WSILF LINE NCT COMPLZTE %/
/% ENT /% DC WTILE QUANTITC =/
/% ENDs /% IF MULTI #DD7 DISPLAY =/
/* IND: /% DISPLAY COMMAND SECTION %/
/% IF {INCHR="S") C2 !INCH-=73Y, TFEY TCi
/% /% SUESTITUTE COMMAND 3ECTION %/
/% CALL INSDNUM(QADLR,®ASF);
/% CALL CUTSCEAR{ :");
/% CALL INSDNUM(QRADDP.OFF3ET);
/% rALL CUTSCEAR("-");
/% °T32 = AADL3; .
11¢@ }ﬁ
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CSLYL TIME( ZEZ )3
IND3

E¥ss MYTIACE Joiis MYTRACE ool MXTIACE ¥k MITIACE
JrHmi MITIACT %% MYTRACF %ikr MXTRACET ¥k MITRANE

/% CALL OUT¢LINE/@MSG11);

J%dws MITRACE %3k WYTRACE w%idk MXTRACE *¥k% MYTRACT sdks/
Jssis MXTRACE *%%% MXTRACE *¥#ik MXTRACE ¥#%% MYTRACT #¥ii/

PEDS .COUNTEr = PR2DS.CCUNTER + 13
G0 TO LOCP:
FNDs /¥ IDLESPENC %/

/T € QX e Re RN AR R N IR R A e 3 3 4 3 3% e He e Ko AL AL R 3l A R R KR RO AR AN 3 M HNH K/
/* MCNITC=2 PRCCESS AGwE 6-22-234 */
[ e e e — ¥/
/% TET MONITOZ PRCCESS IS INITIALIZET RY THE CS LIKZX =/
/% INIT aND IDLE¥. IT E®S THE RESKKRVED ID OF AFFH AND & */
/* PRIORITY OF 2K. IT IS ALWAYS BLOCKED OR WAITING UNTIL®/
/% 1T IS PRFEMPTED BY TFF USER. w

/* CALLS MADE TO: OUTSLINE OUTS$CEAR %/
/% OUT$INUM IN$DNUM )
% INSNUM %/
/% R 3 el e e e o 3¢ e ool e R oo Xe e o o ek A e R e 3¢ e e ok e B e XA Ko FNOR RHOR AT R R A3 S

/R MXTIACE *4okk MXTRACE #%iokk MXTRACE #fwx M{TIACT w=¥wx/
/%5 MXTRACE *%%% MXTRACT #*#kx% MXTRACE *vs MXTTACE wxwx/
/% VONITOR$PR0C: PZOCFDURE RIINTRANT PUBLICH

/.

/¥ DECLATE

/% PTR POINTER,

/% PTRS POINTTR,

/% PTR3 RASED PTR2  PCINTEE,

/% ATDR ST2RUCTURF (OFFSFT WORD, EASE wORD),

/% CONTENTS BASED PTR RYTE;

/% DECLART

/% (LINECCMPLET®, LCOPZ2) 3YT3,
/% (QUANTITY, COUNT) 3YTE,

/% VINCFR, INDEX, VALIDSCMD) ®YTE;

/* LOCP: VALIILSCMT = @3

/* CALL OUTSCEBR/CE):

/% CALL CUTSCHAR/LF);

/% CALL OUTSCEAR(”."):

/% NG wFILE NCT VALILSCMD: . o
/* CALL INSCHAR(QGINCHn)j: L]
/% IF !INCHR = °“D”) OR /INCFKFK = “S°) OR [INCHR = “%7) TUEN o
/* YALID¢CMD = AFFU; __J
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ENIZ; /* WFILY */

IF {(MATCE = T2UZ) TREN TCH
JEekE METIAQE AedAok MYTERACE KwuEk MITRBCT ¥¥0F MYTRACT *mxxy
VAR RS MXTRACE 3 MYTRALT st MITIACE 3N M{TDACT N f
/¥ CALL CUTSLINE(@GMSG23Z);

/***ﬂ MXTRACF e 3Nk MXTRAC? PEE SR ERNRY MXTRR:E PRV RS ¢ VXTRAC? Rk [/
fRowicn MXTZACT %3%% MYTRACE #xwsm MYTLACT sk MATRACT 5okl
RETU=N SFCTELSINIEXS
ENDY /* IF %/
FLSE D0;
fH¥E METRACY #%% MXTRACE #%*%% MXTZACE w%¥%% MXTpACE ¥/
/R%E MXTIACT Fkkk MYTRACE wosns MYTRACE i MXTRACE »wicks/

/* CALL CUTSLINF{@MSG24);
/¥¥FRE METRACT *%¥% MYTRACFE *xxx% MYTRIACE ¥¥¥% MATIACT w%%x/
Jé%% MYXTOACE edews MYTIACE #kioior MXTZACYKE ¥%#3 MYTIACE ¥%d%/
“ETUIN NOT¢FOUNDS
ENDS /% TLST %/
UNT${ /% LCCATES$SEC PRCCEDURE =/

/%€ QU O ¥ e B e e Re e e e e ol e e sz e e ofeke e e 3 4o e e e e A ook A Ke R Ko ae AT A A AN M A XK RN K
7 %K% e e ¥ e o X e e e e e A e e e ook e e 4 e %l o0 e e o S ok Bk Rk R Aok /

/* SYSTEZM DPRCCESSPS */
/% */
/**********************#***v*******************u***********/
/% 1DLZ PRCCESS 1CwE €E~22-24 ¥/
/¥ e e — —— ———_———————— ¥/

/% THIS PKCCESS IS SCHETULET IF¥ ALL CTRE? PROCEISSES IN w/
/% THE VP™ #RF BLOCXED. THE STARTING ADDEESS IS Px«OVIDED®/
/¥ TO0 THE ICLYTSSTACK AND PLATED IN PRDS.IDLESDBR. & w/
/%  COUNTER IS INCIZVENTED ARCUT RVIRY SECOND., TYT COUNT =/
/¥ IS MAINTRINED IN THE PEDS TAELE AND IS A 2CUGH MEASUET*/
/% CF SYSTEM PEIFORIMANCT® BY GIVING AN INDICATICN OF THF %/

/%  8MCUNT OF TIME SPFNT IN THT INLE PZOCESS. %/
/* ____________________________________ ———— e ——-———————————— x/
/* CALLS ™AZF TC: PLMBE PRUCYDURT ‘TIME’ ®/

/% OUTSLINE */
/% %% 2 e X6 o082 K R A oA e X A RS 3 A Fe ke o e R e oo e el o 3o e ook e oK S N e ok ke sl s R e
ITLESPECC:  PRCCEDURE REENTRANT PUBLICS TS

DFCLAFT T 3YTF;
/unw® METRACT Ak MXTRACF ®¥hwx MYTRACT #¥%i MXTRACT #dsor/

/%t MXTZACE mwkk MYTIACE ®wkss MXTRACT ¥¥kx MXTRACE *%kx/
/* CALL CUTSLINE(@MSG12):

g . .
LA N .
[ P
PO Y S 2 G R B R YW |

Rk MYTEACT k¥l MYTRIACE *¥%kk MYTZACT ¥%%d MYTRACT Hxku/ f
JEELe METLACE ¥%%% MATRACF ®%ictok MYTRACE de¥sd MXTRACE %/ -
/% DELAYS ONE (1) STCOND */ ‘ ]
LOCP: 20O I = 1 TC 423 ) 7;
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R . B R A N N e  a a e N P

MATCH = TEUES
=LSY
EVCTBLSINDRX = FVOTBLSINDIX+13
ENDS /% WHEILE */
/¥ IF ZAVF FOUND TEFR EVENTCOUNT */
IF (MATCH = TRUE) THEN TOCj
/¥ ZFTURN ITS INDEX IN TEF ZVCETRL */
fEXRE METTRACTE *=x%x MYTRACE ¥=*%%k MITRACT *%%% MYTRACT =¥%x,

-

Jikk MXTRACE #omwk METRACE #ssdok MXTIACE #ds MXTRACE *%%%/

/*  CALL OUTSLINE(2MS523);
JHRRE MYTIACT *%ik MITRACT *umfl MYTRACT Xakx MYTRACT sl
s MYTRACE *#%% MXTRACE *sbil MYTACT #%s MXTRACE s/
EETUFN FVCTRLSINDEX;
END;
FLSE D03
/* RETUEN NGT FOUND CODE */
35 MXTIACE *%3% MYTRACE ik¥® MYTRACT #ioki MYTRACT %%/
J¥%%% MXTRACE *¥%¥ MYTRACTE #kkik VXTRACT %¥orx MYT{8CE #¥x%/
/*  CALL OUTSLINE{@GMSG24);
J¥HEX MYT2ACE *%%% MXTRACE X%%%% MYTFACE %%%% MYDRACE #%kwx/
JR%%E% METRACT %ksx MYTRACT ¥%¥k% MITRACE %%&¥ VYTAACT ¥#uw/
AETURN NOT$FOUND;
ENDi /% FLSF X/
IND; /% LOCATESEVC PROCEDURE */

/A8 37 e kol de 3t e 3% Rk % 33 e e KX Xeoe He 42 20 A3 XA HE 0N He 30 AN AN R MK HIATKAIRIN MROGR A Aex
/* LOCATTSSEQ PROCFDURE ROWE 6-2¢-84 %/
T gy Sy U U =/
/% PUNCTION CALL TO PETURN THE INDEX OF THE SFQUENCES ¥/
/¥ SPECIFIED IN THW® SEQ-TARLF. %/
R e e e e e e e e e e e %/
/* CALLS MADE TO: OUTSLINE %/

/*******************************************************m*/

LOCATESSEI: PROCEDURE(SZQSNAME) BYTE RFENTRANT PUBRLICS

DECLAIF SEQSNAME BYTE;

DECL&R® ( MATCH, SEQTRLSINLTX ) RYTY;
R MXTRACE #¥dk® MXTRACE *%%% MYTQACE #%&k MYTRACE #k=%/
JEXEE MITEACE %¥k MYTPACF ®¥%X% MYTDACT *%%% MYTRACE %%/
* CALL OUTSLINE(@MSG22);
Jrwe MYTIACE ik MXTRACE *%&cwdk MYXToACE ks MXTRACH #¥asi/
/HIEx MATE ACE %% MXTRACTY *%%%k MYTRACE *%¥ MYTRACE %X/

MATCY = FALSF;

SEQTBLSINDEX = 23
D0 WEILF (™ATCH = FALSE) AND (SE
IF STOSNAMY = SFOSTARLE(SEQTEFL

MATCH = TRUES
Y¥LSE
STCTELSINDRX = SEQTELSINDEX + 13

CTBLSINDEX < SEQUINCEXS):
$INDEX).SZQSNAME THEN
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ENDY /* DC LOCP SFARCE OF VPM */

/¥ SET SELTCTED VIRTUAL PROCESSOR */

VPM(N).STATE = ZUNNING:

STLFCTZDSDRF = VPM(N).SSSREG;
/%353 MYTTACE #sokk MXTRACE ksl MYTIACT #%%:%: MYTRACE ¥/
JE%R0: MYTRACE #*%%% MYTRACE #%¥30ik MYXTIACE #¥ek MYTIACD wxmly

/* CALL OUTSLINE(GMSG7A);

/% CALL OUTSH®X(N):

/% CALL OUTSCHSR(CR):

/¥ CALL OUTSCPA?(LF);

/* CALL OUTSLINE(BMSG?B);

/* CALL OU”$DNUM(S?LECTE3$DBH);

/* CALL OUTSCHAR(CR):

/* CALL CUTSCHAR(LF):

/**** VXTEACE R RKR VXTP..‘CF AR N VXT}{ACE Aedeaeni MXI‘RACE ****/
/E%%% MXTRACE *%%% MYTRACTE #%¥x¢ MEXTRIACFE ka&kac MYTRACE &%/

RAETUIN STLWCTEDSDBR;

¥ND; /% GTTWORK PROCEDURE ¥/

/@S 6 Q% e desie de 2ieaie Kool e dleafe dle vl Ao e esde 3ol e e ofe e vl e e e A A A e ] BRI L AL A AR R

/* LOCATESEYC PrOCVDU RE ROWE 6-22-24 %/
/a’_: ____________________________________________________________ e /
/% FUNCTION CALL. PFETURNS THE IVDEX IN rV“‘JTCCUNT TABLE */
/* OF THE EVFENT NAME PASSTD TO IT. */
e e - %/

/* CALLS MATLE TO: CUTS$CHAR CUTSLINE %/
/e e e e e s e e o e el e e ot e e oo e el o el e e e o e e R e BN R AR e

LOCATESEVC: PROCTDURE(EVINTSNAME) BYTE REENTRANT PUBLIC;

D¥CLARPF EVEMTSNAME BYTE;
DECLARF (MATCH,EVCTELSINDEX) PRYTE:

Jr%sn MATIACE ##%%% MXTIACE #éknx MYTHACE *¥%%x MYTEACE »w#w/
JR%%% MXTRACE ik MYTRACT *¥xk MITRACE *%kd MITEACE #%¥%/
/% CALL CUTSLINE(AMS522);

/¥uss MXTIACE %k MYTEACE *¥dokk MYTZACE #%%i MYTRACT sk
/¥¥%% METRACT *¥kk MYTRACT #¥m%% MYTRACE *%%% MXTRACT #%x%/

MATCH = FALSZS

EVCTRBLSINDEX = ¢3

/% STARCH DOWN THE EVENTCOUNT TABLE 7O LOCATE THT %/

/* DESIRED FVENTCOUNT BY MATCHING TEE NAMES */

DO WEILE (MATCH = FALSE) oND (FVCTBLSINDEX < EVENTS):
/% DC WEILE TAVE NOT FOUND THE ESVENTCOUNT AND HAVE NOT */
/% RTACHED FND OF THE TARLT */
IF EVENTSNAME = EVCSTRL\FVCTBLSINDEX).EVCSNAME THEN
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/*743@*****************************************************/

/% GUTSSP PRCCEDURE RCWE 2 APR 84 */
/% o e e e et e e e e e e ¥/
/* RETURNS STACK POINTER CF CURRENT RUNNING PROCESS AS */
/* SAVEID IN THE VIRTUAL PROCESSO2 MAP ¥/
e e e e e e e * /
/% CALLS MADE TC: RETSVP */

/BN R e o Kook sk e e ol o e o e e e el ol ol e st ol o o ol e o 3 S e e el e SRR HeRe A e N e
GET$SP: PROCEDURFE WORD REINTRANT PUEFLIC;

PECLARE N BYTES

N = RET¢VP; /% GET CURRENT RUNNING VIRTUAL PROCESSOR

3¢
~

RETURN YPM(N).SPSREG; /* RETURN NEW VP STACK POINTEE */

END;
/*@498******************************************”**********/
/: GETWOTX PEOCEDURE ICWE 6-22-% =/
__________ | - —— — et — - ——— — — - A - -t _ —— e ——— e —— — — " ——— o — — -.__-:;:/
/¥ TDETRYEMINES THE NEXT ELIGIRBLE VIETUAL PROCESSCR TC zUN %/
S e e e e ®/
/* CALLS MADE TC: CUTSCHAR CUTSLINE QUTSINUM ® )

/e X3 e e et e o e sk e s e g e ke e ofe e o X0 e e st e ok e e $eie e e Xee e e e Seole e vexe He et e e ek
GETWORK: PROCEDURE WORD RFENTRANT PURBLIC;

DECL&2® (PRI,N,I) RYTES
DECLART SFLZCTEDSDBR WORD;
DECLARY LISPLAY BYTES

JE%a% MYTOACE %%k MYTRACE Xkwiol MYTRACE %% MYTRACE %%/
fxt%% MXTHACE *#¥% MITRACE #¥xsk MYTIACE #%%%x MITRACT *ixck/
/% CALL OUTSLINE(BMSG?);

/¥%sk MITFACE *#%% MYTRACE *¥dkk MYTACT #%%% MYTRACT wwik/
/¥%%% MXTRACE *¥#% MITRACT *koik MYTRACE *#di MXTRACT %#%%/

PRI = 2553
DO /* SEAXCE VPM FO®R FLIGIBLF VIRTUAL PROCESSOR TC RUN */

/
1 = PRDS.VP$START TO PRIS.VPSENDS
IF /* TEIS VYP’S PRIORITY IS BIGHE: TEAN PRI */
((VPM(I).VP$PRIORITY <= PRI) AND
(VPM/1).STATE = R¥ADY)) THEN DO;

/* SELECT THIS VIRTUAL PROCESSOF */

PRI = VPM(I).VPSPRIORITY;
N = I3
END; /* IF */
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/*?41@*******************************************#******¥*¥/

/¥ RDYTHISYP PROCEDURE ROWE 6-22-84 */
/R e e e e - —————— %/
/% CHANGYS A VIRTUAL PROCFSSOR STATE TO READY X/
M e e e e e = e e e e e e/
/% CALLS MADE TO: OQUTSHEX QUTSCHAT %/

/************************************************#*********/

RDYTHISV?: PROCZIDURE RFENTRANT PUPLICS

LSS
S5 %e e e ot

R R A
%R

e
HENK /

MXTRACE

JHxR% MYTRACE *3%% MXTRAC
c MXTEACE

J%3%% MYTRACT *%%¥% MYTRAC
/* CALL QUTSLINE(®MSG4):
/%%t MYTFACE #%%% MYTFACF

v MXT2ACE
v MXTFACE

REANRF MYTDLCT ¥¥kx MAT-LACE %xx/

¥k MYTRACT *kwx
PRDS.LAST$RUN =

fF%x% MXTRACE s
/#%s MXTRACE *wsx

MXTRACE
RETSV?S

MXTRACT
MXTRACE

e X Koo

MXTRACZ

Ay

MATRACE wsior/

/* SAVE® THIS

%48 MUTRACE
xxxx% MYTRACE

PROCESSC2 INDEX */
waE% MYTRACE ik

*axk MATRACE ko /

/% CALL OUTSLINT{@MSG44A;

/* CALL OUTSHEX(PRDS.LASTSRUN)S

/% CALL OUT¢CHAF(CR):

/* CALL OUTSCHAR(LF):

J R MYTIACT *%%% MXTRACE MXTRACE

Jxek MYTEACE ¥%%% MXTRACE *¥xik MYTHACE
I YPM(PRDS.LASTSRUN).STATE = READY:

RTTUENS
OND;

PUE (A

¥k MYTRACT ks /
wx¥E MITRACT *¥xx/

/* RDYTHISVP PROCFLURE */

/*9441**************#*****#**************#*******m******m**/

i /¥ SAVTCONTEXT PROCEDURE RCWE 2 APR 84 */
/e e e e e e B/
/¥ SAVES CURRENT STACK PCINTER AND SEGMENT IN VPM */
[ R e e e e e e e e e i s e — e X/
/% CALLS MADF TO: LFTSVP x/
/X ste st e seafe o fe el e ek sieofe e ek siz Jeofe e e sle e ofe esfe e e e Ao Fe Aeefe e eaeoie e ool ledesfe sl ek k% /

SAVECONTEXT: PROCEDURE (STACKSPT2, STACZSSEG) REENTRANT :

PUBLIC: :ﬁ

DFCLARE (STACX4PTR, STACK$SIG) WORD: fggr
TP PRDS.LASTSRUN <> 255 THEN DO; /% IF ENTRY IS NOT  */ )

/% FEOM KORE START %/ ]

YPM(PPDS .LASTSRUN) .SPSREG = STACK$PT3; /% SAVE STACK */ RS

VPM(PRDS.TASTSRUN) .SSSREG = STACKSSEG: /* STATE %/ Y

ENTS Sl

END; ]
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R e gy Ar_" ............ Rl A - AT IER AP G T A S A Dt A I A S A St S o8 —
) -
/% bX WOED, >
/% EX #CRD, -
/% s WORD, Y-
i /% START POINTEk,  /* IP,CS */
; /¥ FL WCRL) AT{MCNITOR$STACKSAZS .
. /* INITIAL( X
; /% 3,0,2,2,¢,0,0,2,72,2,2,2,2,0,%,2,2,2,0,2,2,8,2,3,
- /* e,7,0,0,2,2,7,2,2,0,0,%,2,0,0,0,0,0,2,7,0,0,2,2,
: /% INT$RFTURN,7A?.Z.Z,?,Z.@.”,Z.G.@MOMITO $PEQC,220H )i S
| fwdis MYTIACE ¥okwsc MYTDACE 3tk MYTRACT kit MYTRACT ik
Jriics pXTEACE #iik MXTR8CE *4oeik VXTFACE %%k VXTRACE s/
/P I 54 e N vtesiooed s e e e Reslesfe e ek e e SNk e e neseiofedsio s <3k s e o e e e e 4:>::='.‘=Z==‘.=/
/30 TR R X%t A e T e 38 Ok e FeAe RO AR R oK Kok A2 Re KA A A0 A< R0 AT R KR A KN AT Xe0A e 3 Re o 3 K Ao Kk k*::::'.:::;:/
- /* TRETSVP  PROCEDURE ROWY S-22-£4 %/ .
al il DL
/* USFD BY TWT SCEEDULEF TO FIND OUT WHAT IS TEE CURTENT #/
/* RUNNING PRCCESS. IT”S INDEX IN VPM IS RETURNED. %/
/e e e e e e e e e e e e %/ .
/* CALLS MADE TO: OUT$HEX OUTS$CHAK */ :
_ /B e e R e ke g 3 3 0 Xe O AN XA AR AR 324 330 KA o 3 e A 38 2008 A0 e e e Aok e s AT AR e/ -~;
»
- RET$VP: PROCEDURT RBYTE RFENTRANT PUBLIC:
DFCLARE RUNNINGSVPLINDEX 3YTE;
JERA% METRACT #%%% MYTRAGE #¥k® MXTRACE %¥%% MXTRACE #¥i¥,
~ /%S MYTRACE #%30% MYTRACE #wis MYTRACT %ok MYTRACE **k/ i
/* CALL OUTSLINE(@MSG1); o
- fdesess MYTRACE okdk MYTRACE ik MYTRACE ®iokok MXTRACT *%ior/ L]
- /¥%Ex METTACE %¥%% MYTRACE *%3%% MYTRACE %% MYTRACL *#¥x%/ e
ii /% SEARCY TWE VP M2P FOR RUNNING PRCCESS INDEX */ ;3

20 2UNNINGSVPSINDEX = PRDS.VPSSTAXT TC PRDS.VPSENDS

IF YPM{ PUNNINGSVPSINDEX ).STATE = RUNNING
THEN 3C TC FOUND;

FND; /% DO */

RUNNINGSVPSINDEY = PRDS.LASTS$EUN;

FOUNT:

JREES MYTTACT #%x% MXTRACT #xss MYTRACE %%&% MITRACE sukx/

[k MXTRACE #dks MYTRIACE **adx MYTIACE *%% MITRACT
/% CALL CUTSLINT(RMSG14);

/* CALL OUTSHIX({RUNNINGSVPSINDTX);

/% CALL CUT¢CHARK(CR)S

/% C4LL OUTSCHAR(LF):

TRy

ek MYTRACE *##% MXTRACT %ok METRACT ®i¥¥ MITRACT =i/

/R¥ER METIPCE *%%%x MYTRACE %%k MYTDPACE *¥¥¥% MYTIACE
RETURN ~UNVIVF$VP$IVDVX:
END§; /% RETSVP PRCCEDURE =/

Pl $<8 8 /'




TECLARE ITLES¢STACK STRUCTURE

i (LENGTHR{CZPH) WOERD,
RETSTYPE WORD,
- DI WORD,
S SI WORD,
DS wOED,
DX WORD,
cX WORPD,
AX WORD,
BX WORD,
ES WwORD,
STAZ POINTE®LK, /* IP,CS */
FL WCRD) AT(ITDLE$STACKS$ABS)
INITIAL(
e,2,2,2,2,2,2,0,2,0,¢,2,72,0,2,0, ﬂ e,.2,8,0,0,2, V.
9.?.0’-.?.”-.?..".@,(‘.(’,2‘,? 2 V 2,2,%,72,¢,8,0,0,¢,7,
INTSRETURN,749,2,0,2,2,2,2,0 ? @IDLE$P‘OC 28“? Vi

(=1

DPECLARE INITSSTACK STUCTURE
(LENGTE( @3¢H) WozD,

RFT4TYPF WORD,
BP WORT .
LI WORD.
S1 WORD,
DS WOFD.
~ DX WORD.
. cx WORD,
: AX WORD.
- BX WORD.,
: ES woan.
ST 43T POINTFR, /* IP,CS */
FL wonn) AT(INITSSTACKSAES)
INITIAL
I N N A A S B N I S SR N N R
A AN A A AP S S A A B A A R
INTSRTTURN,7A%,0.7,7,8,7,2,2,2, GINITIALS PAOC, 2008 );
/% 222 SITS TIL IF FLhG */

JREER VITEACE ®%k MYTPALT wkxick MITRECE kws MYTRLCT wksi/
ok MXTRACE ##%% MYTRACE ik MYTRACE #¥ki WETRACT #iior/
/% DECLA>F MONITOR$STACE STFUCTUZE

/*(LENGTI(@32Y) WORT, _
/* AETSTYPE wean,

/% BP WO:D, .
/* DI WORD, S
/% SI WORT, )
/* s WOED, NS
/* DX WORD, el

/% cx WCRT, o
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/% MSG4A(*) RYTT INITIAL
/% MSG7 (%) BY{TT INITIAL
/% MSG7A!*) EYTE INITIAL
/% MSG7E(*) BYTE INITIAL SELECTEDSD?s = 27,

/% MSG12(%) EYTT INITIAL ( “ENTYEING IDLESVP 7,13,1¢,7%7)

( SET VP TO RFEADY: VP = 27y,
( ’,
(
(
/¥ MSG11(*) RYT® INITIAL ('UPDATE IDLE COUNT ~,13,13,°%
{
(
(
(
’
\

‘ENTFIING GETWORK,13.,17,7°%"),
STT ¥yP TO EUNNING: VP B

LSRN
H
¢
Al
~
-

/% MSG12(%) BYTE INITIAL {“ENTFRING KE3INELSINIT ,12,13,717),
‘ENTERING LOCATESEVC 7,12,13,°%7),
‘ENTTRING LOCATESS®Q “,12,13,°%71,
FOUND’,12,13,°%27),

NOT FCUND’,10,13,°%7);

- /% MSG22(*) RYTE INITIAL
L /% MSG22{%*) BYTE INITIAL
. /% MSG23(*) BYTE INITIAL
/% MSG24(*) BYTT INITIAL
/*
/*¥DRCLARE
/% CR LITZRALLY “@2p=’,
/% L® LITERALLY ‘@QAE";
/*
/*0UT$CYAR: PROCIDURE(
7% DRCLARF CPAR RBYTE
/¥END;
/%
/*QUTSLINE: PRCCEDURRE( LINTSPTE ) IXTEANAL;

’
4

CZAR ) ETXTERNAL;
H

/% DFCLAKE LINESPTF POINTEEL;
/*END3

VA

/*0UTSNUM: PROCEDURE( NUM ) EXTERNALS
/% DECLARE NUM BYTE;

/*ENL;

r /% —
- /#0UTSDNUM: PROCIDURE{ DNUM ) EXTERNAL; -
- /% DECLARE DNUM WCRD; o
= /*END3 %
S /% o
P /*0UT¢HEX: PRCCETURE(B) EXTERNALS o

/% DECL2E B BYTF; -
/*END;

/%

/*INSCHSE: PSOCEDURE ( RPETSPTE ) EXTERVAL;

/%  DTCLARY RET$PTR POINTTR:

/%ENT3

%

/*INSDNUM: PRCCEDURE (RET$PTR) EXTERNALS o
/*  DECLARE RETSPTR POINTER; -

/*IND;

/%

/*INSNUM: PIOCEDURE (RETS$PTR) EXTERNAL;

/%  DECLARY RET$PTR POINTER;

/%IND3

JR¥AH MYTZACE #%%% MYTRACE %ostk MYTRACE #%%% MYTRACE *xoxy
/%%% MYTRACE #%%% MXTRACTE s#xork MYTRACE %% MYTRACT wHt/

/% Q2 7 3 He M s o i e Xe e sk o A K 2 AR oA 3 3k e 3 KooK Xe R e o e e ake Kol a0 oRqe sk ks X/
/¥ STACK DATA S INITIALIAZTION FOR SYSTEM PROCESSES =/
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ADwSINTSFLAG! MAXS$SCPU ) EYTE EXTE=NAL,
NESUDS( M2YECPU ) BYTE FXTEFVSL,
NRSR?PS BYT® EXT=ENAL.
GLOBALSLCCY BYT® EXTERNSL,

DECLARF
FVENTS BYTY® TXTERNAL,
EVCSTEL{122) STRUCTUZE

(EVCSNAMT BRYTE,

VALUE WORD,

THIEAT BYTE) SXTEXNALS
DECLAEE

SEQUINCFRS BYTT FXTERNAL,
SECSTABLE(120) STRUCTU=FW
(STQENAME BYTE,
STQSVALUE WORD) EXTFRNATS

/%] BG# Aedeiesdedtene sa e seokedesteses deote sedeole e s e Aok et s sk sl e s el et e el e e s s /

/% DFCLAZATION OF EXTERNAL PROCFDUPE 1EFErENCP> */
/* THE FILE AND MCDULE WHERF TEEY ARE LHFINEI A:xS ®/
/% LISTE®D. */

INITIAL¢PI0C: PROCEDURT EXTERNAL: ENDS
/% IN FILE:  INITKK.SPC */
/% 13 MOLULE: INITSMCD %/

SWEeIT: PROCEDURE (EVCSID,AWAITEDS¢VALUE) EXTFERINALS
DECLARY FVCSID EBYTE, AWAITIDSVALUEZ WORD;
INDS

YPSCHEDUL¥E: PROCEDURE EXTERNLLS EN3I3
/* IN FILYF: SCHED.ASM */

PECLARE INTVEC LABEL ZXTERNALS
/* IN FILE: SCHED.ASM =/

DECLARF INTRSVTCTOR PCINTFR AT{21143) INITIAL!QRINTVEC):
/* IN FILR: SCHED.ASM */

/%421 Q2 %R A ek Koo NN A e % AR RO Aok KRN X1 20 A K A o AR AN R RO A KNI K 5/
/* THFSE DIAGNOSTIC MESSAGES ™MAY EVENTUALLY PE R¥MOVED, %/
/¥ TEE CTILITY PROCEDUFES, HOWEVER, AHE ALSC USED BY THE %/
/¥ MONITCR PRCCYSS. TEFY SH0OULD NOT BE REMOVED. w/

/%A MXTTACE *&3%k METRAQE %%k MYTRACE %%%% MYTRACE X%¥:k/
/%% MXTOACE %%%% MYTRACE %%k MXTRACE %¥ek% MYTRACT k)
/* DFCLART

/% MSC1 (%) PRYTF INITIAL (°“SNTERING RETSVP “,13,12,°%°),
/% MSG1A(*) BYTE INITIAL (° RUNNINGSVPSINDEX = %7),

/* MSG4(*) BYTE INITIAL (“ENTERING FDYTKFISVP ,13,1¢,°%7),

1¢9




A% MYTIACE ok MYTRACE XAk MYTZaCT fomwi MyTfi(T sy

/* IDLE$STACKSSEG LITEZRALLY “#CcS2¢”, [
/% IDLESSTACYSAES LITEIALLY “2C87¢8”, [ R R
/* INITSSTACKSSES LITFRALL ‘2C5e1°, BRI RN
/* INIT$STACKSARS LITTRALLY “2C3833°, R
/% MONITORSSTACKSSES LITF}ALLY “PCEPE’, JFR R R s
/¥ MONITORS$STACKSABS LITERALLY “@CEpRH”: [ R R s

Jsx MYTIACE #%%% MYTRACE #%foi® MYT2ACE ®Wx MITRICE #xuwn/
sk MYTRACT #%k% MYTRACE *¥#dx MITRACE %% MYTRACE %%/

/R @ D 2 & ¥ %3 3o Xe R 32l R0 X 3 Xe Ao Nz Qe RPAX 30 R0 3¢ AR 0% e AN A AR 70RO A A (A AN A NI R RN/
/* PROCESSOR DATA SEGMENT TAFLE w/
/¥ INFORMATION RELEVANT TO THT PAZTICULAR PHYSICAL x/
/% PRCCESSO2 CN WHICH IT 1S RESIDENT. W/
/¥ ®/
/% CPUSNUMRFR: UNIQUT® SFQUZINTIAL NUMPER ASSIGNED TC =/
/% TEIS REAL PRCCESSQ, */
/* VPSSTART: VPM INDEX OF TET® FIRST VIATUAL %/
/¥ PROCESS ASSIGNED TC TEIS EAL CFU. %/
/* VPSEND: INDEX IN VPM OF L4ST VIRTU:L... w/
/* VPSSPERSCPU: THE NUMBTR OF VP ASSIGNEL TC THIS */
/% REAL CPU. MLX IS 1%, w*/
/¥ LASTSRUN: VPM INDEX OF THZ PROCESS MOST w/
/% RECENTLY SWITCHED FHCM RUNNING TC */
/* EITHTE HKEADY OR WAITING. =/
/% CCUNTER: AN AFBITFARY MEASUFE OF PE. FORMENCYE. =/
/* COUNT MLDT WEILE IN IDLT STATF. W/
DECLATRF PrDS STRUCTURE

{CPUSNUMETR BYTF,

VPSSTART 3YTE,

YPLEND RYTE,

VPSSPERSCPU BYTE,

LASTSRUN BYTE,

COUNTEY WOED) PUBLIC INITIAL{C,C,¢,7,C,2}]
/*e 1 1 ?:1: P33 3 P RVEIE R FP I F AR SRR AL R X P - F UL CPVELIVINS IR FRNT - IR AR CHRRVE RS 1318 TR T SPnE /
/* GLOBSL D2TA BASE DECLARATICNS %/
/* DECLAREZ PURLIC IN FILE GLO3AL.SRC” w/
/% IN MCNULE “GLORALSMOTULE” /

DECLAFE VPM({ MAXSCRUS$SSMAXSVPSSCPU ) STEUCTUr®
‘VPSID EYTE,
STATE BYTE,
VPSPRIORITY BYTE,
EVCSTHREAD RYTE,
EVC$8WSVALUE WOED,

SPSREG WCR2D,

SS$REG WORD) EXTEENAL;
DECLARE

CPUSINIT BYTE TXTEXRNAL,
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RSP A SRy At J S S v e e e v gea SN

2215 ,VPSFND = PRDS.VPSSTART + 13

PYDS . VPSSPIRSCPY = 23

i MCQTTEY %ok MCOUTEY wkwitk MOORTEX S MCORTIX s/
JF%ER MYTRACE 5% MYTRACTE k¥ MITIACE »ioks VYTRACT swkws

TPy
. A .
o . L.

¥ /% PRDS ,VPSINT = PIILS.VPSSTAAT + 23

o /% PYDS.YPSLPERECPY = 34

5? fRnEx MYTRACT &% MYTRAOL Nk MAITRACT #%%:t M Thrals wwww/
:{ /**** MXTRACH EXS SR SR MYXTACT FEIESGER MY T ACT et MY TRANT st/

/®* IMITTATLIZE THY VP MAP FOL IDLT AND INIT PRCC */
/* AND WCNITO‘ PROCESS */
VPM/IPEDS . UPESTART) TPSID
VeMIPRDS, V°<Smﬁ°T) STATE® 1
JPM PRTS ,VPSSTART).VPSPRICRITY = #
VPN“PFDS..‘$STF}T) EVC¢TH=%8D = 28
of VPM.2RDS.VPSSTART) .EVCSAWSVALUY =
VPM!IPRDS .VPSSTART).SPSRES = EQE:
YPM({PFDS VPSS TART) SSEREG = INITSSTACKSSEGS
VPM{PRDS.VPSSTART+1).VPSID = Z2E£5;
VPM{PRTS .VPSSTART+1).STATE = 11
VPMIPRDS.VPSSTART+1 ) VPSPRICRITY = 253
YPM({OFDS.VPSSTA-T+1) . EVCSTFLEFD = 255
VPMIPRDS.VPSSTART+1 ), EVCSAWSVAIUT = 2
YPM{PADS.VPSSTART+1).SPSRES EQF;
UPM(PEDS . YPESTAST+1).SSSTES IDLE$STACK$SEG;

I

25583

nou

et METRACE sk MYTRACT ¥ MXTRACT it MYTRACT ¥/

EsEx MYTEROT %orsek MXTEACT *isss MYTEAQE #%icx MXT2CT s

/% VPM{PRLS.VP$START+2).VPSID = 2FEE;

/% YPM(PELS.VPSSTART+2),STATE = 73

/% VPM{PZDS .VPESTAPT+2), VPSPRIOPITY = @3

/% VPM{PRTS.VPSSTART+2).TVCSTPRIAD = 28%;

/% VPM{PADS .UPSSTART+2). TVCSAWSVALUE = 23

/% YPM(PEDS.yP¢STLRT+2).SP4REC = ECH;

/% UPMIPRLS.VP3STAAT+2).SSSREG = MCNITORSSTACKSST3:
e MXTRACE %kt MXTRACT #stsoit MXTOACFE ol MXTRACT s
ik METEACE ¥uow METRACFE seksdsor MYTZACE wws METPACE s

VRSRPS = NRSEPS + 13

IRFn MOQERTEY ®kwxk MOCRTEX #%wsw M
J#FEF MOORTEY #%%k MCORTTY s%wik M
NESY2S!PRDS.TPUSNIMRIR) = 25
pHEES VOOETEL %%iw MCORTFRY #¥odor¥ MCQO2TEJ *ior MCCRTTX ko
/s MYTPACT %ststx MYTRACE #x¥3a% MYTRACT *¥%% MYTRACT *#%x/
/% NASUDS PIDS.CPUSNUMIER) = 3

w6 MXTLACE WA METRACE #d0lr MYTZACE #6% MYTRACE #iks/
Juts wXRRECT AR MXTRACE stx MXTRACE *st MITBAGT win/

Sexaae 2

TEY mues MQ K QR
T=Y MC Y o=

HDW¢INTEFLAG( PiDS.CPUSMNUMBEE | = 7 ;
TNARLES




/% = = NO :ETUIN */

3RAE R AR K R Ao R sz R Nk A e sk

s alv uleade
et

e weys o,
PES i34 TP 1

8T % st 3 ahe a3z st st wtoale wle e gtonte s
SR AT AT IR NI AT RIS T RINE SN,

KXok 3:s o NN e sk Ao ook B ook feke ol oK e o 3 o e e e e e et e o Rk o e

/ Sesiale s vesteseslonisleskesl ot

AR AR AR A

! s oo of, ot ale ol w1y wls
e s sleslesie slesle st slesl e e sle 3

e s s 3 Sesie ot vkl e

FER X A8 {3 LR AR R LR X LE VS IS XRYY X IRAS £33 I8 (3 R TR T ;::,z:':::::’::w"

123

e
SR Tk ke s sk sksle s sk s ok

ate 3% 2 o 2 NI stk sk sk sk .-,/

/% INDICATT START ENTRY TO SCHEDULEIR */

ey

ST RIYE S AN

o w =




/¥% MCORTEY ¥¥#% MCORTTX ##%0% MCORTTX

.F1:LCC2% ¥CAT,LNK ADDEESSFES{

STEC¥(207a049),5

INITMOD _CCDF . 243€2F),5

SLOBSLMODULE DBT3(7E7G4ZE)) )6

CEGSIZEZ(STACK (784))&

SESVLVe'2Y TC ZRAFFH)

WABNING S€: SEGMENT IN RESEFVED SPACE
STGMENT: (NC NaMT)

WAINING S€: SEGMENT IN RESZ3RVET SPACE
SFGMENT: INITMOD_COTE

STSMFNTS (&

SYvYFCL TA®LY OF YODULE L1MODULE
BTAD PRCM FILE KORE,LNEK
WEITTEN TO FILF :F7Z:XORF

FASE CFFSET TYP® SYMEOQOL BASE

2T6AL P¢723 PUB PAIS PRBEH  387E
SPBPE ©V?372F PUR LOCATESEQ 7RE?H  2z84FE
ATBAT  MA2AFY PUR GETWORK VPB2H  J1LE3%T
€332E 21#%E PUP SAVECCNTEXT UBBZ2H 0@2185¢
¢BRZH  ¢13:E PUB EFTVP CRERH (¢68BF
AETBE  2€2AF PUP TICKFT ABEEH  JE2C7H
AZFTBYT  33CFE PUR PHEEMPT 2REBRH 222%F
?2ERE @178F PUER AWAIT "RE3E 127X
ZBET¥  Z2FFu PUF CREATIIVC ¢RIRY QR2EFE
ZCEBE  2¢¢@?H PUB VPSCHETCULER wCHRE 22333
~439F »272F PUR INITIALPROC E784H @1¢zH
P794E  2E383KE PUT SEQTAPRL™ E794F 25923
L7896 #5G1H PUR CPUINIT K754 J002H
794 2202p PUB TYENTS E7S4Y CEZ8EE
77943 2E7CP PUE NRVPS E734H Z57RH
E794H 2378k PUR GLOPALLCCK

ale ste wls oy sl
MR R

PUz?
PUB
PUB
POz
PUB
2U2
PU3
PUR
PUB
PUB
PUB
PUZ
PUB
U3
PUE

MCORTEX %%/

CFFSZIT TYPT SYMBCL

IDLTPR0C
1.CC2TZIEVC
GZTSP
RDYTHEISYV?
CrEATEIPEOC
CRPATISID
ACTVANCE
FEAD
GATTELTPER
INTVEC

yPr
STQUENCERS
EVCTZL
HDWINTFL:2G
MRR?S




..... 5 D T ———— TR A AR AR SRR AR I

____________________

MIMOFY MAP C¥ MODULF® LIMODULE
“EAT F=CM FILE KOXRE.LNK

WEITTEN TC FILF :(F2:¥CEE
MODUL® ST:RT ADDRTISS PARAGRAPH 22B2® CFFSIT = 22821
STGMENT MaP

STAPT STCP LENGTH ALIGN NAME CL8SS

ga110d9 221134 Q1024 H A “AESCLUTE)

7439PH  P4ZAQE Pe1AT & INITMOT_CCTE ceTE

¢RE2PY  AEFR3V #3%4% %  LIMODULE _COD® oDz ]

2RFB4H  @CEOTFF G7ECE W LZMOTULE_CODE CCTE L

“CELPE  0CE82Y peen W  SLOBALMODULE C CODE

QCEAQH  @CEA7E 2CP3F L1¥OTULE_DATA DAT:

CCEMER  PCEABH 2¢ 70 H ! LZMODULE D! T* NAT:

ACEREE  (PLEAGY 2221w INITMOD_DATS DAT: D

GCERLY  QCERRE 2020 & ?27SEG 1

JCEEAT  £C746%F gaory G SCHEDULIR -

*C7_7E  7C7F4F ¢278% & STACK STACK o]

ANEFTH  PCE7IV 2P72E A {£BSCLUTE) C

ACR2QK  ¢CEFCY ga7Az A {ABSOLUTE) -

F?7042K  F7FFEE 2683DE W  GLOBALMODULE_D  DATt

TAYQIH  T2QQCE JAePHE W MEMCAEY vIVCRY g
- 9




-

.................

3 RN

MYTRACE

IS1S-I1 ™M0Ss-%5¢ LOQCATER, V1.1 INVOKZT
*F1:1C0C236 XOFT.LNY

STACK (2C4827

S Ns e He s

)5

MYTEACT

INITMCD _CCDI @43209H) ,K

GLOR:LMODULE_DATA{7E?9421)))S

SEGSIZFISTACK(75E))S
REST=VE /@YW TOQ Z2ABFPH)
SEGMENT IN FESFIVED SPACE
"NO NAMF)

WARNING 56:
SFGMENT:
“AANING 56:
SEGVMENT:

SYMZCL TABL®T

SFGMENT 1IN

INITHMOD _CODE

1wl w's w's e
Nese s e

ADDRFSSES(S¥IMENTS

CF MQDULE L1MOTULE
FEMD FrOM FILT XOFE.LNX
YRITTEN TC FILT

: ¥ :KORE

BASECFFSET TYPE SYMZOL

AC2DF PE7AH
JLC2E  248CH
cacars  P35FB
7AC2Y  (2EFV
“AC2ZE €1TEH
7B&AN  7CFBF
2¥&RT DARLIH
ZR4AE PAE2E
PnerY 2A11E
2F42% 29LAT
GR4AR  2974H
QB4AH 2728H
"E4AF ©@4FOE
2B&AH  22¢1E
VR4AE  (G122E
¢C31E  ¢eveH
2&33%  ¢a02E
i794P  US03E
F7¢4F  #591H
PP94s  AZ2AH
vreer G2k
734 AEPAV
S

PUB
PU3
PUB
PUF
PUE
PUB
PLE®
PUB
?UB
PUP
PUR
208
PUTR
PUR
pym
PUR
PUE
PU2
PCE
oyrT
PUD
Ut

At e

?LEDS
IDLEPROC
LOCATFEVC
GETSP
RDYTHISVP
OUTEEX
SINDCHAR
OUTDNUM
OUTNUM
OUTCE AR
INCHAR
TICKET
PREEMPT
AWAIT
CREATEEVC
VPSCEEDULER
INITIALPROC
SEQTS3LE
CPUINIT
EVENTS
NAVPS
GLOBALLOCK

BASYE

ZLCPE
ZACOH
7A0CH
280 A%
ZACJE
rE44H
AT&AR
AR4AR
?P4AH
AL4AH
¢R4AT
¢B4AH
(R4 tLH
7B4AH
¢R4AE
7C31E
¥794¥
¥734H
E7945H
T794H
T7Q4¥H

126

.....
e ¥

3V
(8

IESERVED SPACE

METRECT et

MXTHACE mwnw

OFFSEZT TYPT SYMROL

A4E€EE
237Td
P293H
22364
J1€E5H
ZB21RF
AA8FH
PARGE
zoczy
PIEFE
Q894K
J71ZH
232CH
22204
Ze62E
ACZ3H
21924
¢3S2E
A
25664
287EkH

PUR
PU3
PUB
PUE
PyU3
2UB
PUE
PUR
PUER
PUB
?J3
PUR
PUB
PUE
PUZ
PU3
PUE
PUZ3
PUB
PUE

2JZ

MCNITOF?EOC
LCCATESEC
STTWORX
SAVECCNTZXT
RETVP

IVEEX
RECVCALR
INDNUM
CUTLINT
INNUM
C-WATEPR0C
CRTATESEQ
ADVANCE
RELD

INTVEC

VrM
SEQUENCERS
TICTRL
UDWINTYLAG
NREPS

......................

.............

.........

......
--------



MEMORY MAP OF MODULE LIMODPULE
RItD FRC™ FILT KORI.LNY¥
¥RITTEN TC FIL¥ :F2:KCRE

r)

MODULE ST*ET ADDREI5S 28
SUGMTNT MBP

AGREPH = ZEC@E CFFSET = 20373

-

START STOP LENGTH ALIGN NAME CLASS
E ¢e119%  r2113F eeP4B A (A3BSCLUTE)
#4398F 2434k @225H W  INITMOD_COCDE coDT
SAC20H  2B4ASH @sA?Y W L1MODULE_CODE ook
(244&H  ¢CADGH 2C32H W  L2MODULE CODF CODE
2CZDEP  2CQDRH apeed %  GLOBALMODULE C  CO2T
-CD¥
d ACEDEE  AC22CH 7123249 W  LIMODULE _DATS DaT:
2C22%%  3C2F1% 20545 W L2MODULE DATA DATS
¢C2F2Y  #C3AFE 201ZE  w  INITMOD TATA DATA
7C312%  eC31PH ®@22H &  ??SEG
203128 AC3AEF #0979 G SCFEDULZR
#C4S22F  2C4F4F 2075E &  STACK STACK
7C5¢2%  2C579H ?¢7'H & (ABSOLUTE)
#CS8YH  2CEFIF @37A4 A (ABSOLUTE)
, PCEZZY  3CE7IN Ce7AH A 'ABSOLUTE)
- i7ga2q  E7FFTH @P6BDH ¥4  GLOBALMODULE D  DATA
) -bTE
ii Terged  TEPPOT 20023 w MEMCRY MEMOR Y
]
’- -~
T
]
127 -




$PPENDIX I

142}
He]

YIDULER & INTFRIUPT IANDLER SQUARCZ CODE

Tha ASMEE code in file: SCiTD.ASM is part of LEZVZL 1.
No special attributes are reguired fcr the assembdler. Thise
modtle is linked into file: KCRZ.INK, and its memory —ap i¢

ircluded in the map for KCiZ. 0P

1of

is the developrent
system versiosn of the file XQOFE.OPS lcaded 1ty MCOrTEX.CMT

under the CP/M-BE operating systen.

12¢e




Bt A Aot i G- g MM ek cams s arie g ErAe Ly e . Set nearRue e caieuun St utu i Ralh Al B LAl SO AP AT SN B S

T FOLLCOWING 4Q% TRT TXTERNAL PLMF6 PRCCIOURES CALLEL
Y TEIS “ODULE
ae 4 W SOV MV L .

H :"Q? 77*:.'::;::: 02 32 3 38 2 2 e XX NS KeI< 336 e e e 3z s e A g 2 Ae e AT YR KT 3T R e e 32308 Ko Sk XE e 5 e e e Ke Ne g ok
- - - . g o

;% SCEZDULER ASM FILE RCKT €-22-24% %

€ 3 e et e e = e e o o e e o o T = R = S s em S = LS

'

(R A sie

’

.

*

*
W +3

FXTEN SAVECONTFXT:FAE
TYXTRN TETSP:TE2
TXTIN GITWCEX:FAT

FXTEN FDYTHISVP:FAR
“XTRY PADS:BYTE

EXT3N KDWINTFLAG:BYIX
;XTEN GLORSLLOCY:RBYTE

SCF¥DULZR SFGMENT

PUBRLIC VPSCHZDULER
PUBLIC INTVEC

YPSCYEDULER PRCC FAZR
ASSUMK CS:SCHEDULER
ASSUME DS:NCTHING
8SSUME SS:NOTEING
ASSUMY ES:NOTFING

; TNTZY PCINT FOX A CALL TC SCEELULEZ

cLl
pUsy IS
MOV CX,ZH

:SWAP VIRTUAL PROCESSCRS. THIS IS DONE BY SAVING TFE
$STACX BASE POINT®R AND THE RETURN TYPT FLAG CN THE
$STACY, AND RY SAVING THE STACK SEGMENT AND STACX
{PCINTTR IN TYE VIRTUAL PROCTSSOR MAP.

INTJOIN: PUSE EP iSAVE "CURRENT’ STACX 3AST
PUSH CX ;SAYE 'CURKEINT  IRET_IND FL#%
MOV AX,SF
PUSH 2X 1SET UP SAVESCONTEXT PAREMFTERS
PUSY SS iSET UP SAVESCONTEXT PARAMITERS
CALL SAVECCNTEXT
CALL AFTWO?K iGET NEW STACY¥ SEGMENT
PUSH AX ;TEMPORARY SAVE OF STACK SEGMENT
CALL GETS? ;GET NEw STACK PCINTER
POP SS ;INSTALL NIW STACK SEGMENT
MOV SP,AX ;INSTALL NEW ST&CX POINTEER

$SWADP YI3TUAL PRGCESSOR CONTEXT COMPLITE AT TEIS POINT
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~NCR

NOW OPEFATING IN NEWLY STLTCTED PFOCESS STACX

POP CX
POP B? :

-
— 9

¥T IRTET
NSTALL

el

i+ CEECK ¥CR RETURN TYP3, NCRMAL O%

CMP CY,7?7H
JZ INTRET

M_%FT: PCP DS

; UNLOCZ GLOBALSLOCY
MOV AX,STG GLOBALLOCK
MCY TS, AX

MOY ES:3LORALLOCK,Z

STI

RET

JPSCEEDULE® TADP

IND FLAG

YW STACY RiSE

INTERRUPT

§ 30 AR AR N R A R A 2 (AL A RALAC e A3 ReAe Ko R N2 R A AL KN 30 R e 8 Yo Re e Aeole e Ak A Re e e sje oo we s

H o3 A2 nele

PIN
P

A N e e sl s N e e e S Ao Ae g v sl e e sl sie st

TESREUPT FANDLIR

E1Y
(3

INTTIZAUPT_HANDLE® PRCC NTAR

ASSUME (S:SCHEDULER
ASSUME DS:NOTFING
ASSUME SS:NCTERING
4SSUME FS:NCTHING

INTVEC:
PUSH
PUSE

1

wy -
-8
w
2
-}
=3
z
1§
1=
2
=3
t3
=X
1
[
w
3
(@]

od 151 02

d

PUSH AX
PUSE X
CtLL HEPDWATE INT_FLAS

MCcVv

XCHS AL,TS:HIWINTFLAG([RX

CvP
JZ

PCP
POP
pCcP
PCP
STI

AL,2

R
'L, 77E ;
PUST_3TST_R7GS ;

]

Is

IF ‘YPS’ SAVT
17

F

e als wls ato ats als als als b als 2o 8% ats At sla at. Gls 2's ol ats o ats als Bt
N e Nz Yl g aesen e sle e ok

%o x

TEST INTERRUPT FLAG

INT FLAG ON ?

REST REGs

“NOT® RESUME PREVICUS

c
hY XECUTION POINT

BY .
£

IR3T

[}

Loe . AL

K et e
. L W
[P OY GO G W 1




PUSZ _RE©ST_RI5S5: PUSH DX ’ FL‘G WaS ON SC NZ¥D
PUSE DS ? RE-SECHEZTLULX
PUSH SI

PUS® JI
MCV AX,SEG GLCEALLOCK
MOV ¥S, AX
C¥: MOV 45,119 y LOCX GLOBAL LOCK
TOCK XCHEG TS:GLORBALLOCK,AL
TEST AL,AL
JNZ C¥

CALL <DYTEISV?

MOV CX,77E y JUMP TO SCHRIDUL
JvP INTJOIN

[E3]

INTRET: POP DI

pCP S1 y PETURN FOC2

POP DS i PROCESS WHICKE
POP DX 7 YAT PREVICUSLY
PC® CX + SEEN INTEZRUPTED

3 UNLOCKX GLORAL$LCCK
vO0vV  AX,SES GLOBALLOCK
MeV o TS, AX
VOV  ZTS:GLORALLCCK, @

PCP &Yy
PCP 3X
202 ¥5
STI
IRET

INTEFFUPT_ HANIIER ENDP

*’n‘*ﬂ***’r* K 3 3 32 B sie o 0 AR K2 K02 FeAT KA HTAL RO NS A HEATHIAL N RERC N R RIAT L P M BT NOR AN NINLAA g K

-ﬂ'

HESR AR TAR (RAT A AL SEARS Y8 SR N NENe Nesy N fesie ol et sle e Koo Ne NN A RN RN A MR NI Re e ng AR KX NI ','.-'."-*
H ?ARDhAR? INT:RRUPT FLAG *

MR S b
UARDWERT _INT_TLAG 2RCC N3IAR

ASSUYE CS:SCH=LJLEER
ASSUME DS :NCTEING

23SUMT SS:NOTTING N~
_ASSUME ES:NCTHING Tl
EDW_FLE3: MOV AX,SEG PRDS N
wov  PS, X ]
MOV 3,29 j
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N e 4 " Zali an Satn an

MOV  CL,ES:PxDS[2X] {GET C

MOV CH,? $ 2ETULN IN RYX
MOV BX,CX

MOV 2X,SYG YDWINTFLAG
wey  FS, AX ;
RET ;

UP EDWSINTIFLLG
SEGMENT
SETUEN IN ES LEG

SARDWART_INT_

]

LAG

ta)
z
&
el

SCHEDULE= ENTS
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Two files are presented here: GLCRBSI.SAC an?d INITK.S=C.

They are teth separately compiled with the LARGE attripute,

3
]

hey are 1linked 1into the file: X0FRE.LNY, They are
represented 1n the memory map for KORE located at the arnd af
hppendix EH, INITY¥ will e overwritten &bty the users

iritialization process.
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IEMARYS :TUIS MOTULYE CCNTAINS DECLARATIONS FQOR ALL TER
SLC2AL TATA THAT RESITES IN STA«IT TCMMOCN
MEMOFY. IT"S LOCSTED THEEXF 37 THF LCCATF CONM-
MANT AND BY SPWCIFYING THET THZ
GLCRBALSMCTULE DATA SEGMENT ®IX LCCATZD A7 SOMT
ARSCLUTZ ADDRESS.

e wis gt s wls We w's Ne e we o als vidwls by 2l Yo als 2ls w2 slpate e nonls wls ala wls ale wls wie w12 Wo ale o P e ad fomly s N2 Ate s wlo Wi wl o ale wis abe
/'w—r‘r KT R 330 R T KR HWA IR A A2 A HOAT AT R RINE R RIAAC AT RN BN AT AT R R NI ARG RO AT N R R

/*  THE NG THRZE L AT

/% GIVEIN IN TEF LEV®L1 §& LEVFLZ MCDULFS OF THE CPIRATING
/¥ SYSTEM, A CTFANGE HEREI % CULD FAVE TC 3% REFLECTET IN
/% TEQST MCIULTS ALSO.

DTCLARK
M 2I¢CPU LITERALLY ‘127,
MAXSYDISSCPU TITFEALLY ‘1227,
MAXSCPUSSSSMAXSVPSSCPY LITEZALLY “1¢2 73

DYCLAZE
FLOBALSLOCK BYTE PUBLIC INITIAL(2);

/* TEIS SECULT “TFLECT THT MAXSCPU ARBQVE */
TECLAAT
NE¢TIPS BYTT PUBRLIC INITIAL(?),
INITIAL 2,7,2,2,0,0,2,2,2,2)%

DECLEFE HDWSINTSFLAG(MAZSCPU) BYTZ PUBRLIC!

DFCLAR® ¥VENTS EYTF PURLIC INITIAL{1);

DPCLAFE FYCST3L(102) STRUCTUFE
(FUCSNEMT PYTY,
TALUZ WCRD,
TEFEAD BYTE) PURLIC
o INITIAL{@FFY,8,255);
/¥ EVC "FE" 1S IFSERVID FOR THE CP SYS %/

- o,
.........
.......

o«




..... -t TP ——— P— —— -7 Y ARAEESE A S A

DTCLAZT CPUSINIT BYT®™ PURBRLIC INITIAL{Z):
DJECLAR® STQJUENCERS FYTF PUELIC INITIALIZ)S

DECLAZE S5TQ¢TARLE(1€C) STRUCTUTE
[STQSNAMT EYTZ,
SECSVALUZT wCAT) PURLICS

NFCL22T YPM( MAYSCPUSSSSMAXEVPSSCPU ) STEUCTURE
(VPeID BYTE,
VPSSTATY® BYTF,
VOSPRIGRITY RYT®,
EYCSTERTAD BYITE,
PVCSAWSVALUR WCRD,
SPS$-4G wCu4D,
SSEPEG WOXD) PUBLICH

END /% MODULT #/

/R 0 o X e R e SRR AN RO AR 3 AR AR A e HOKH AN 30 R ACRAA A /
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; /*************#*x**«*x~4*#*#r¥#¥=r$#m¢n*#:¥***#$*#****¥****/
/% INITY MCTULE TONE E=z2-24 %/

£7 =TSTUYRS S2a07 %/

/% TEE CCD® SOGMINT CF TEIS MrTT7L® 18 LT ‘ T R/
/¥ BY TR 0S5 PO [RT US3E: INITIL Poe0W358 TEI3 IS %/
/% "X?CLT PLE OIN ITYS Q¥ RIG-T. TEUS (¥ TET jSIR OI0TS w/
J% NCT PRCVIDNE AN INTTIAT P2{°ESE 2E1S 7T wlLL sX2CU7TD, 3y
/* BLOCKX ITSELY, ANDT ITL® TEZ 720, 7TF:Z ATT-383 ([~ THE w/
JEOINITIAL COTE SEGMEMT T3 PRCTITED 72 Le72L1 N7 IT IS %/
/¥ REYPLICTET IN THT PLM LICATT Coveang TZL *DHIETSSES W/
/% PRCYIDED MUST A"3VE. TRIS 720 CEs8 waS 72T ®IGEZIST %/
. /% PRIORIDY axD WILL pLWrYS EBT STHEIDULIIZ FIFST :tY THUE x/
- /% SCEERULRR. /
o . Y e e e e e - —————— - ——————— A-_-_______:;:v/
/% CALLS MADE TO: AWAIT */
/;, gl Siave sl Yede e sz el vasie X e e e sk ok ag ReAe AOKe KA X7 WAL 2L 38 A NOKT TR 30 B0 AL Ae KO XX ¢ X< 32 A0 Re A2 K 3 AT R NE 34T e K¢ /

ITSMOI 3C+

/*a”n‘ qu‘;;“cn' slesieslesiesie Mx‘rgﬁcr PR IR e O MXTQACE bR ES L3 £33 ’XT;‘ACE :‘,:::::‘,:/
SRR MYTRACE W%3%0k MXTPICE #%4%% MYTRACE ¥%#%% MYT-a(T %%/
/‘ DECLARE '
/% MSG13{*) BYTE INITIAL 1@, FNTZRING INITIAL PROCFSS 7,
/% 13,12, °%27):
/% CUTSLINE: P2CCETUREL PT> ) FXTTINALS
/% DFCLAYE BTF POINTEEL!
/3% "NDY
/RO MXTIACE #¥dtor MYTRACE Xoksoik MYTDAQE *sors MYT3IACT sty
/%% MYTEZACE #iwkk MYTRACE wiik% MYTDACE *¥®wx MYTIACE ®un/

AWAIT: PROCEDURT( NAMP, VALUZ ) EXTEINAL;

DYCLARE MAME RBYTE, VﬂLUF WG=D1
ND;

INITIAL$PR(C: PRCCEDURE PUBLICS

DFCLAKE I BYTE
/% SFTFR_INTTIALIZATION THIS PROCESS ELOCKS %/
/% ITSELF TO ALLOW THE NEWLY CRVATED PRCC2SSIS %/
/* TO BF SCHEDULED. */
/% THIS ARRA SHOULD BE WRITTEN OVER 3Y USER INIT %/
/% PROCEDUIF MODULE. %/
/%5 MYTRACT *umisx MYTRACE #¥*¥% VYTRACE %% YTRACT %¥%/
/A% MXTLACT #ekd MYTRACT %k MYTRACE *%¥#x% MITRACE %%/
/% CALL CUTSLINE(@MSG13)j;
/%5% MYTIECE #%kxk MXTRACE ¥%*¥% MYTRACE #ukxx MYTEACE %%/
J%¥% MXTRACE #x#k MXTRACE %¥#id MYTRACT *¥ksk MYTRACE *%%/

CesLL AWRIT( 2F2H, 1);

ENDS /% INITIALSPROC */
END; /% INITSmMQN %/

136




13

W

12‘

13.

14,

15.

160

LIST C¥ REFEXENCES

Pcstzradua

Xlienfelter, S.G., Implementation of a Real-Time

e ml it s Sl S Rl

M.S. Thesis, Naval Postgraduate Schoel, June 18=2,.

INTFL Corperation, The 8086 Family User’s Manual,
October 1979.

-_—- L s

Perry, M. L., Logic Desigr of a Shared Tisk System in a
Yulti-Micro-Computer Environmert., M.S. Thesis, Vaval
Posteraduate School, June 1983.

Digital Research, CP/M-2€ Programmer’s Guide, 1821,

2igzital Fesearch, CP/M-E€ System Guide, 19¢1,.

Tigital Fesearch, PL/I Larauage zeferernce Marual, 1952,

Diesital %esearch, Programmer’s Utilities Guide for the

== 2Rl CalnS |t leael D et T XL Lo

CP/M-85 Family of Operatipg Systems, 1Sez2.

Digital Kesearch, PL/I Language Programmer’s Guide,

1982.
INTEL Corperation, 8@86 Family Utilities User’s Guide
for €032/£985 Pased Develooment Systems, 13&7

L Set L m=l Al ma, XE-emlXr o=

Marual, 197¢.

INTEL Corperation, ISIS-II User’s Guide, 1978.

—mm e mdl SRS mRmtL Sk ao o

oo PR A R e d el T T

e e amlal LSS O e —_—_————anas

RS mdmtdamal =2

137

TV Ww




INITIAL TISTRISUTION LIST

Defense Technical Iaformatinn Center
Cameron Station
8lexandria, Virginia 22341

Litrary, Code 2142
Naval Postgraduate School
Monterey, California 233843

Tepartment Chairman, Code 52
Department of Computer Science
Naval Posteradnate School
Monterey, Califernie 23943

Dr. M. L. Cotton, Code 62Cc¢
Department of ZTlectrical Tngineering
Naval Postgraduate School

Monterey, Califorria 93943

Pr. Uno R. Kedres, Code 5ZKr
Department of Computer Science
Naval Pasteraduate School '
Monterey, California 5394232

Comrmanding Officer VYIF-56
ATTN: LT willis 2. Rowe
Poirt Muszu, California 93¢42

Daniel Green, Code 20F

Naval Surface weapons Center
Dahleren, Virginia 22443

CAPT J. Tonregan, USN

PMS 422RE

Naval Sea Systems Commani
Washirzegtcn, D.C. 20362

RCA &%vGIS Data Repository
ECA Corperation

Goverrment Systems Divisior
Mail Stov 127-327
Mocorestowr, New Jersey €87%7

N9,

0® coviecs

(33

(o2 ]

[P



T——— .'_._‘_'_‘_“._.‘r>'_1"_1.-‘ -

Library ‘code E33-925) 1
Naval Surface wWarfare Center

Dahlzren, Virzinia 22449

4
Dr. M. J. Gralia 1 }

Applied Physics Lavoratory
Johns Hopkins Road y
Laurel, Maryland 2¢727 i

Dana Small 1
Cole 8242, NOSC
San Diego, California 92152 1

- -

;:‘. PO
-]

1

-4

-1

. )

139







